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PREFACE 

The  present  Volume  is  the  Thirty-third  of  the  New  Series, 
and  contains  a  record  of  the  work  done  during  the  past 
Session, 

That  work,  as  hitherto,  embraces  the  communication  of 
Original  Papers ;  the  exhibition  of  Patients,  illustrating  rare 
and  interesting  forms  of  disease  ;  and  the  exhibition  of  Patho- 
logical and  other  Specimens,  so  essential  to  the  proper  under- 
standing of  the  morbid  changes  which  take  place  in  the  human 
body. 

Ten  meetings  were  held  in  the  year,  two  being  clinical 
meetings. 

Chalmers  Watson, 
Editor. 
October  1 914. 
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A  Special  Meeting. — October  29,  1913 

Mr  J.  M.  CoTTERiLL  in  the  Chair 

THE  NEED  FOR  EUGENIC  REFORM 
By  Major  Leonard  Darwin,  President  of  the  Eugenics  Education  Society 

{Conjoint  meeting  with  the  Obstetrical  Society  to  inaugurate  the  ne-m 
meeting-place.) 

LiNN^us,  writing  in  the  middle  of  the  eighteenth  century,  declared 
that  species  are  now  as  numerous  as  when  Providence  first  created 
them  in  the  beginning,  and  that,  in  accordance  with  the  laws  of 
generation  then  laid  down,  the  beings  originally  created  produced 
only  forms  similar  to  themselves,  with  the  result  that  the  species 
now  with  us  are  no  more  numerous  than  they  were  at  the  first.  In 
writing  thus  this  great  naturalist  was  only  expressing  the  belief  in 
the  immutability  of  the  different  forms  of  life  almost  universally 
held  in  all  ci\'ilised  countries  until  the  middle  of  the  last  century. 
It  is  true  that  the  suggestion  that  the  world  as  we  see  it  now  is  the 
outcome  of  a  long  series  of  continuous  changes,  generally  similar  in 
kind  to  those  actually  taking  place  around  us  to-day,  had  been  made 
by  several  philosophers  in  ancient  days  ;  whilst  from  time  to  time 
some  more  advanced  thinker  would  express  the  belief  that  every 
animal,  including  man,  is  the  lineal  descendant  of  some  more 
primitive  type  of  living  creature.  But  those  who  held  such  views 
were  always  so  few  in  number  that  the  general  acceptance  of  their 
beliefs — the  practically  universal  acknowledgment  amongst  think- 
ing men  during  the  last  fifty  or  sixty  years  of  the  truth  of  the 
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principle  of  evolution — can  only  be  described  as  a  complete  revolu- 
tion in  thought.  But  must  not  the  adoption  of  the  belief  that  by 
evolution  alone  can  we  account  for  the  visible  facts  of  life  tend  to . 
produce  material  alterations  in  the  way  in  whicli  we  regard  many 
practical  questions  ?  Is  not  everj'  revolution  in  thought  inevitably 
accompanied  by  more  or  less  considerable  changes  in  policy  and 
social  customs  ?  The  truth  is  that  it  is  quite  impossible  for  us  to 
go  on  acting  as  if  we  held  precisely  tlie  same  beliefs  as  our  ancestors  ; 
and  the  aim  of  the  eugenist  is  botli  to  guide  and  to  hasten  the 
reforms  in  social  customs  and  in  legislation  which  must  in  any 
case  result  from  the  acceptance  of  the  doctrine  of  evolution. 

But  are  any  newmetliods  of  reform  necessarj-  besides  those  which 
we  are  now  so  earnestly  striving  to  introduce,  it  may  Iv  asked  ? 
Any  one  who  studies  our  Poor  Law  statistics,  or  who  looks  at  our 
ever-growing  lunatic  asylums,  homes  for  imbeciles,  and  hospitals, 
or  who  considers  our  criminal  records,  or  who  merely  takes  a  single 
walk  in  our  city  slums — anyone  who  ponders  over  tlie  subjects  thus 
brought  to  his  mind  must  at  all  events  feel  profoundly  dissatisfied 
with  the  existing  social  condition  of  his  countrj-.  Splendid  efforts 
are  no  doubt  now  being  made  on  all  sides  ;  but,  when  wo  romomlxr 
how  long  this  noble  strife  has  lasted,  we  are  absolutely  driven  to 
inquire  whether,  in  addition  to  all  the  good  now  Ix-ing  done,  some 
other  and  hitherto  untried  methods  are  not  also  essential  to  secure 
the  progress  of  the  nation,  or  indeed  to  safeguard  it  from  decadence. 
If,  as  wc  hold,  it  will  Ix-  neces.sary  to  continue  in  the  future  as  in 
the  past  to  try  to  alleviate  or  mitigate  the  sufferings  of  our  fellow- 
creatures  by  the  application  of  immediate  remedies,  it  will  be  abso- 
lutely encumlxMit  on  us  henceforth  also  to  recognise  the  necessity 
of  searching  for  the  idtimate  sources  of  all  these  e\nls  in  the  light  of 
our  ever-advancing  knowledge  of  the  laws  of  nature.  In  the  past 
the  efforts  of  the  social  reformer  have  been  almost  entirely  directed 
to  conferring  immediate  practical  Ix-nefits  on  man  by  altering  his 
mental  and  physic;il  surroundings.  Without  rela.xing  these  efforts, 
we  must  also  in  the  future  endeavour  to  ensure  that  our  descendants 
shall  actually  enter  the  world  with  a  l)etter  natural  equipment  than 
that  which  we  possess  wherewith  to  fight  the  battle  of  life.  As  long 
as  complete  ignorance  prevailed  as  to  the  way  in  which  the  genera- 
tions of  man  succeeded  each  other,  it  was  inevitable  that  all  philan- 
thropic efforts  to  help  the  liuman  Ix-ing  should  have  Ivgun  at  liis 
birth.  But  now  that  this  ignorance  is  Ix-ing  rajiidly  dissipated  we 
arc  bound  to  see  if  something  cannot  \yc  accomplished  Ix-fore  his 
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"birth  ;  and  this  is  the  aim  of  the  eugenist.  We  hold  that  the  world 
is  so  constituted  that  all  the  good  and  useful  inborn  qualities  of 
man,  as  well  as  all  his  evil  tendencies,  have  been  evolved  in  accord- 
ance with  what  are  called  the  laws  of  nature  ;  and  our  hope  and 
belief  is  that  by  studying  those  laws,  and  by  utilising  the  processes 
thus  discovered  by  which  man  has  been  evolved  from  some  lower 
type  of  life,  we  shall  now  be  able  to  take  steps  tending  to  ensure 
that  the  man  of  the  future  shall  be  a  far  nobler  being  than  the  man 
of  to-day. 

We  eugenists  are  no  doubt  not  yet  in  a  position  to  formulate  a 
policy  with  great  precision  ;  and  I  for  one  hope  that  we  shall  not 
attempt  to  do  so  for  a  long  time  to  come,  because  scientific  dogmas 
are  apt  to  be  the  death  of  scientific  progress.  Moreover,  when  it  is 
remembered  that  Sir  Francis  Galton,  the  founder  of  our  science, 
wrote  his  first  paper  on  this  subject  in  the  year  1865,  and  that  we 
have  not  therefore  yet  celebrated  the  jubilee  of  this  movement,  no 
one  ought  to  be  surprised  that  more  has  not  been  done  and  that 
much  remains  still  unknown.  This  fog  of  doubt,  which  is  largely 
due  to  our  ignorance  of  the  methods  adopted  by  Nature  in  promot- 
ing racial  progress,  is  however  certainly  slowly  clearing  away  ;  and 
even  now  through  it  we  believe  that  we  see  quite  clearly  that  the 
selection  of  the  ancestry  of  the  coming  generations — the  selection 
of  the  stock  from  which  the  race  of  the  future  is  to  spring — has  been 
at  all  events  one  of  Nature's  main  methods  of  ensuring  racial  ad- 
vancement. But  if  Nature  has  always  as  it  were  paid  the  closest 
attention  to  the  factor  of  heredity  in  dealing  wth  all  animals  and 
plants,  and  if  we  wsh  to  see  a  continuance  of  the  progress  thus  made 
in  the  past,  the  men  of  the  future  becoming  healthier,  happier,  and 
nobler  than  the  men  of  to-day  because  of  their  superior  inborn 
qualities,  surely  if  this  be  our  aim  we  clearly  see  that  the  duty  of 
studying  the  question  of  human  heredity  is  imperatively  imposed 
upon  us.  In  short,  whilst  we  hold  that  the  social  reformer  should 
receive  every  encouragement  in  his  efforts  towards  the  betterment 
of  human  surroundings,  we  eugenists  are  convinced  that  it  is  essential 
at  the  same  time  to  adopt  certain  reforms  based  on  the  factor  of 
heredity.  Between  these  two  movements — ^the  environmental  and 
the  heredity — ^there  need,  we  think,  be  no  hostility  whatever ;  for 
both  are  absolutely  necessary  to  ensure  human  progress  in  all 
directions.  The  breeders  of  race-horses  do  not  waste  their  time  in 
quarrelhng  as  to  which  is  the  more  important  for  their  horses,  good 
training  or  good  pedigrees  ;    and  the  breeders  of  mankind  may  in 


4  THE    NEED    FOR    EUGENIC    REFORM 

large  measure  leave  it  an  open  question  which  is  the  more  important, 
environment  or  heredity.  --Vnd  this  is  a  point  which  needs  emphasis- 
ing, because  misconceptions  as  to  the  opinions  we  hold  on  these 
questions  iiave  given  rise  to  ill-founded  prejudices  against  us. 

The  confession  which  I  iiave  just  made  that  the  eugenic  pro- 
gramme is  somewhat  indefinite  must,  however,  not  be  held  to  imply 
that  there  is  any  lack  of  work  for  the  eugenist  now  to  do.  To 
convince  our  fellow-countrymen  that  human  heredity  is  a  subject 
imperatively  demanding  our  attention  ;  to  advocate  those  moral 
and  legislative  reforms  wiiich  even  now  we  see  to  be  ad\isable  ;  and 
to  continue  those  scientific  investigations  which  are  necessary  to 
enable  us  to  advance  with  greater  confidence  in  the  future — here 
in  all  probability  is  work  enough  for  all  our  lifetimes.  And  firmly 
believing  as  I  do  that  all  who  are  willing  can  play  some  part  in  thus 
helping  forward  this  great  social  movement,  I  sincerely  trust  that 
a  Eugenic  Society  may  be  founded  in  the  capital  of  Scotland,  so 
long  the  seat  Ix^h  of  morality  and  of  science. 

My  object  to-night  will  merely  lie  to  briefly  allude  to  some  of 
the  unsolved  problems  of  eugenics,  and  to  indicate  some  of  the  wa^-s 
in  which  Eugenic  Societies  can  aid  both  in  their  solution,  and  also — 
and  this  is  perhaps  their  more  important  function — in  influencing 
public  opinion  in  the  desired  directions  in  tlie  iiopo  of  thus  promot- 
ing the  necessary  moral  and  legislative  reforms.  But  Ix'fore  doing 
so  I  should  like  to  suggest  to  those  joining  this  society  that  it  is  well 
to  take  some  little  pains  to  grasp  what  is  really  included  within  the 
scope  of  the  science  it  is  esixcially  intended  to  promote.  Ail  who 
sympathise  with  this  movement  will  probably  have  read  the  well- 
known  definition  of  eugenics  finally  adopted  by  (ialton,  namely, 
that  it  includes  "  the  study  of  the  agencies  under  stKial  control 
that  may  improve  or  impair  the  racial  qualities  of  future  genera- 
tions, either  physically  or  ment.-Uly."  Now  that  definition  miglit 
at  first  sight  appear,  to  those  who  have  grasjvd  its  full  meaning,  to 
be  all  that  is  needed  Iwth  to  avoid  misconceptions  and  to  attract 
the  attention  of  the  public  to  this  subject.  E.\pericnce,howT\vr, 
proves  that  a  definition  standing  alone  is  almost  useless,  because, 
amongst  other  reasons,  the  meaning  it  convep  depends  in  great 
measure  on  the  mental  atmosphere,  so  to  speak,  of  the  inquirer. 
This  definition  has  been  often  wholly  misunderstfxid,  whilst  perhaps 
still  more  frequently  it  has  resulted  in  the  mind  Ix-ing  focussed  on 
one  only  of  the  many  branches  of  this  subject.  Kor  example,  the 
words  "  racial  qualities  "  will  forcibly  recall  to  the  minds  of  many 
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social  reformers  what  have  been  described  as  "  racial  poisons/' 
including  alcohol,  lead,  etc.,  and  may  thus  lead  to  the  behef  that 
eugenics  is  mainly  concerned  with  the  cure  of  the  undoubted  evils 
arising  from  such  causes.  Without  going  deeply  into  these  vexed 
■questions,  a  word  or  two  as  to  how  far  this  view  is  justifiable  may 
be  adv'antageous. 

Though  the  direct  evil  effects  of  alcohol  on  those  who  take  it  in 
excess,  at  all  events,  as  well  as  the  moral  and  material  deterioration 
of  their  families,  are  quite  unquestionable,  yet  the  eugenist,  looking 
to  the  nation  in  the  future,  must  also  inquire  whether  moderate  or 
hard  drinking  does  affect  the  descendants  of  the  drinker  or  the 
drunkard  as  regards  their  innate  qualities.  On  this  point  we  are 
still  in  doubt,  although  many  confident  assertions  have  been  made. 
There  is,  it  is  true,  some  evidence  to  show  that  the  sons  and  daughters 
of  a  drunkard  are  thus  damaged  as  regards  their  inborn  qualities  ; 
but,  if  we  look  to  the  actual  biological  effects  on  the  third  and 
subsequent  generations,  we  are,  in  my  opinion,  in  complete  ignor- 
ance. Moreover,  as  regards  those  dread  contagious  diseases  which 
produce  such  certain  and  terrible  effects  on  the  children  of  the 
diseased,  here  again  the  biological  consequences  to  future  genera- 
tions are  quite  problematical.  It  seems  then  that  the  damage 
done  both  to  the  current  generation  and  to  their  unborn  children 
alone  affords  ample  justification  for  a  campaign  against  di"ink  and 
disease,  a  campaign  in  which  the  eugenist  should  be  all  the  more 
willing  to  join  because  it  may  yet  be  proved  that  these  "  racial 
poisons  "  do  injuriously  affect  posterity  for  an  indefinite  number 
of  generations,  in  which  case  they  would  be  shown  to  be  eugenic 
factors  of  prime  importance.  We  must  not,  however,  neglect  the 
•other  possible  alternative,  and  we  ought  to  admit  that,  however 
vast  would  be  the  immediate  benefits  resulting  from  the  abolition 
or  destruction  of  racial  poisons,  yet  it  may  well  be  that  this  would 
not  be  a  step  tending  to  produce  a  progressive  advance  in  the  inborn 
characters  of  mankind,  which  is  the  true  aim  of  the  eugenist.  If 
this  be  so,  surely  it  follows  that,  without  relaxing  our  efforts  in  this 
noble  social  campaign,  we  yet  should  not  remain  satisfied  until  we 
have  ascertained  whether  some  steps  cannot  be  taken  which  would 
unquestionably  produce  that  most  desirable  result. 

All  around  us  we  see  efforts  being  made  to  improve  the  environ- 
ment of  the  people,  efforts  with  which  I  have  already  expressed  my 
sympathy  in  the  most  emphatic  manner.  But  with  reference  to 
reforms  of  this  type,  if  we  look  the  facts  of  life  in  the  face,  we  must 
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acknowledge  that  as  regards  all  changes  in  physical  conditions,  such 
as  better  housing  and  sanitation,  we  cannot  tell  how  long  the  im- 
provements now  being  made  will  last,  nor  do  we  know  whether 
they  wll  tend  automatically  to  promote  any  corresponding  advance 
in  the  inborn  qualities  of  the  race.  Even  if  we  do  not  join  in  the 
vehement  denial  of  the  inheritance  of  acquired  characters,  now  the 
attitude  commonly  adopted  in  the  world  of  science,  yet  no  one  can 
in  truth  pretend  to  estimate  the  eugenic  value,  or  the  value  to  the 
generations  of  the  more  distant  future,  of  any  purely  en\'ironmentaI 
reform.  In  order  that  we  may  stand  on  firmer  ground  we  eugenists 
must  continue  to  urge  that  further  inquin,*  be  made  as  to  the  bio- 
logical effects  of  changes  in  human  surroundings,  an  inquiry  of  the 
greatest  difficulty.  And,  pending  the  result  of  such  researches,  we 
must  continue  to  jx)int  out  that  if  our  object  be  to  ensure  the  con- 
tinued progress  of  the  race,  and  if  we  wish  to  make  certain  that  we 
are  taking  some  steps  in  this  direction,  we  must  not  confine  our 
attention  to  reforms  affecting  environment.  But  where  then  are 
we  to  look  if  this  be  our  quest  ?  Is  it  not  obviously  to  the  factor  of 
heredity,  by  means  of  which  the  inborn  qualities  of  one  generation 
are  passed  on  to  the  ne.xt,  to  which  we  ought  mainly  to  look  when 
taking  thought  concerning  the  racial  advancement  of  m.inkind  .•• 
In  fact  we  have  by  a  somewhat  different  route  again  reached  the 
conclusion  that  heredity  is  the  key  by  means  of  which  the  d<xir 
leading  to  the  future  advancement  of  mankind  must  be  unlocked. 

But  even  if  this  view  Ite  adopted  we  have  many  difficulties  to 
face  before  we  can  decide  on  the  practical  steps  which  should  now 
be  taken.  Let  us  begin  by  imagining  mankind  first  arranged  in 
order  according  to  the  qualities  held  to  be  desirable,  and  then 
divided  into  two  equal  grnups,  when  there  would  he  one  group  com- 
posed of  individuals  all  above,  and  another  of  those  all  Ix-low  the 
average  in  what  Galton  railed  civic  worth.  This  imaginary  chvision 
having  been  made,  it  is  no  doubt  evident  that  the  main  aim  <>f  the 
eugenist  should  be  to  decrease  rate  of  multiplication  in  the  lower  of 
these  two  halves  of  humanity  relatively  to  the  rate  of  multiplication 
in  the  upjx-r  half ;  for  the  greater  the  success  of  such  eflorts,  the 
greater  would  l>e  the  jiroportion  of  our  descendants  who  would 
have  sprung  from  superior  stocks,  and  the  more  certainly  would 
progress  be  thus  ensured  through  the  agency  of  heredity.  Hut 
lx;fore  the  best  methods  of  securing  these  results  can  be  ascertained, 
many  problems  have  to  \ic  solved,  and  much  hard  work  must  lie 
undertaken.     The  first  question  which  naturally  arouses  our  atten- 
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tion  is  whether  as  a  fact  our  nation  is  now  advancing  as  regards  its 
inborn  quaHties,  or  whether  we  are  degenerating  ;  that  is  whether 
the  less  fit  are  multiplying  so  fast  that  they  ai^e,  as  it  were,  swamping 
the  more  fit,  or  whether,  the  reverse  being  the  case,  we  are  still  on 
the  upward  path  of  racial  progress.  In  order  to  decide  in  which 
half  of  humanity  the  rate  of  multiplication  is  highest,  we  must 
ob\'iously  have  some  method  of  sorting  human  beings  into  groups 
according  to  their  innate  qualities,  or  their  biological  fitness ;  and 
this  we  have  now  no  means  of  doing.  We  can,  it  is  true,  generally 
say  whether  one  group  is  richer  or  poorer  than  another  ;  but  does 
this  afford  any  indication  of  their  relative  fitness  ?  Or,  in  other 
words,  is  there  any  correlation  between  wealth  and  innate  ability  ? 
Here  is  a  problem  urgently  demanding  our  attention,  to  which  but 
little  thought  has  yet  been  given,  and  concerning  which  there  is  stiU 
much  doubt.  As  a  single  example  of  the  way  in  which  an  answer 
to  this  question  may  be  sought,  what  is  being  done  by  my  society 
in  this  direction  is  perhaps  worth  mentioning.  A  scheme  has  been 
elaborated  by  means  of  which  a  record  will,  it  is  hoped,  be  obtained 
of  the  social  classes,  or  the  kind  of  surroundings  from  which 
certain  boy  and  girl  emigrants  are  drawn  ;  whilst  subsequently 
efforts  will  be  made  to  follow  their  careers  in  the  colonies.  These 
young  people  go  out  without  parents,  and  all  under  much  the  same 
conditions,  the  element  of  environment  being  thus  more  or  less 
completely  eliminated  ;  and  their  innate  qualities  can  therefore  be 
judged  by  their  subsequent  success  or  failure  in  life.  In  this  way 
we  ought,  therefore,  in  time  to  be  able  to  ascertain  whether  these 
innate  qualities  do  vary  according  to  the  social  status  of  the  emi- 
grant's family. 

If  anyone  can  suggest  any  other  and  more  ready  method  of 
ascertaining  the  inborn  quahties  of  the  different  sections  of  the 
nation,  we  shall  indeed  be  grateful ;  for,  as  it  is,  we  have  to  rely 
mainly  on  a  priori  reasoning  in  considering  whether  there  is  any 
correlation  between  wealth  and  innate  qualities.  Certainly  no  one 
can  be  so  foolish  as  to  deny  that  there  are  amongst  the  poor  many 
individuals  both  very  virtuous  and  very  capable,  or  that  amongst 
the  rich  many  most  undesirable  specimens  are  found,  by  whatever 
test  they  may  be  judged.  But  it  is  equally  foolish  to  blind  our 
eyes  to  the  fact  that  a  sifting  process  is  in  fact  continuahy  in  opera- 
tion ;  for  the  naturally  strong  and  able  amongst  the  poor  often 
acquire  greater  wealth,  whilst  many  of  naturally  deficient  stock 
amongst  the  richer  classes  keep  slowly  sinking  from  their  more 


8  THE    NEED    FOR    EUGENIC    REFORM 

comfortable  estate.  In  fact  it  can  hardly  be  doubted  that  the 
poorest  strata  of  society  do  contain  an  exceptionally  large  pro- 
portion of  the  biologically  unfit,  a  fact  which  must  fill  us  with 
grave  alarm  when  we  remember  that  statistical  inquiries  prove  con- 
clusively that  this  same  section  of  the  conmiunity  has  also  an  ex- 
ceptionally high  birth-rate.  For  if  the  unfit  arc  multiplying  more 
rapidly  than  tlie  fit,  tliis  we  are  certain  must  ine\ntably  lead  to 
national  degeneracy. 

But  if  the  relatively  low  rate  of  multiplication  of  the  bettcr-ofi 
classes — I  am  not  tliinking  about  the  very  rich — is  a  source  of  danger 
to  the  nation,  ought  we  not  to  consider  carefully  all  jxissible  causes 
which  may  account  for  this  alarming  fact  ?  If  we  put  a.'^ide  the 
possible  existence  of  any  direct  biological  cause  for  the  low  fertility 
of  the  more  cultivated  classes,  we  yet  have  to  inquire  whether  there 
are  not  certain  factors  acting  in  this  direction  in  a  more  indirect 
manner.  Almost  every  one  is  considerably  influenced  by  fears 
concerning  the  possibility  of  a  diminution  in  his  own  comfort  in 
the  future,  and  also  concerning  the  prosperity  of  any  children  he  has 
or  may  have  ;  and  such  fears  inevitably  tend  to  a  posti^noment  of 
marriage  and  a  diminution  in  the  size  of  the  family.  Moreover, 
such  causes  obviously  affect  tiic  well-to-do  more  than  the  destitute  ; 
because  the  fear  of  a  fall  varies  with  the  depth  of  tlie  possible  drop, 
those  already  at  the  bottom  being  troubled  with  no  such  apprehen- 
sions. The  man  in  comfortable  circumstances  dreads  tlie  jxissi- 
bility  of  his  children  falling  in  the  social  scale,  whilst  no  such 
thought  can  enter  the  head  of  the  pauper.  If  this  bo  the  main 
cause  of  the  comparative  infertility  of  the  more  prosperous  and 
presumably,  on  the  average,  abler  classes,  we  have  next  to  consider 
how  this  national  disease  may  be  cured. 

In  this  quest  our  aim  must  obviously  l>e  amongst  other  things  to 
mikc  respectable  parents  with  families  look  to  their  future  with 
greater  assurance  than  they  at  present  feel.  Pos.sibly  something 
might  be  done  to  increase  the  now  somewhat  slender  confidence 
which  is  felt  in  regard  to  the  contributions  receivable  from  children 
in  old  age,  with  the  result  that  the  production  of  a  family  would 
seem  to  Ix;  less  economically  undesirable.  Then  again  it  would  un- 
questionably be  possible  to  make  the  income-tax  vary  sul^tantially 
according  to  the  size  of  the  family,  and  to  deal  with  death-<luties 
in  a  similar  way.  Another  proposal  which  ought.  I  think,  to  be 
adopted  in  this  country,  is  that  which  has  actually  Ix-en  tried  at 
Schoneberg,  near  Berlin,  namely  the  adoption  of  a  scale  of  pay  for 
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all  government  employes,  dependent  in  certain  measure  on  the 
number  of  their  children  ;  for,  where  none  but  good  workmen  are 
employed,  this  system  would  unquestionably  be  eugenic  in  its 
tendencies.  In  fact  there  are  several  reforms  to  which  the  politi- 
cian can  devote  his  energies  \\ith  confidence  as  to  their  beneficial 
eugenic  results. 

The  expedients  just  mentioned  for  lightening  the  financial 
burdens  of  parenthood  would,  no  doubt,  touch  but  a  small  per- 
centage of  the  nation,  and  more  drastic  remedies  applicable  to 
nearly  the  whole  population  are  certain  to  be  suggested.  For 
example,  a  bill  has  been  passed  by  the  House  of  Representatives  of 
Australia  with  the  object  of  conferring  a  bonus  of  £5  to  the  mother 
of  every  child  of  white  race  at  its  birth.  All  such  proposals  must, 
however,  be  scrutinised  \\dth  great  care  before  they  can  be  endorsed 
as  regards  their  eugenic  effects  ;  for  any  system  designed  to  increase 
the  birth-rate  generallj'  may  have  the  effect  of  increasing  it  more  in 
the  lower  than  in  the  upper  half  of  humanity.  If  any  proposed 
stimulus  would  be  most  felt  by  the  least  provident  classes,  as  is- 
probably  the  case  wth  the  Australian  example' just  quoted,  the 
results  would  almost  certainly  be  dysgenic  and  not  eugenic.  In 
short  it  seems  that  in  our  campaign  we  must  not  rely  too  much  on 
such  economic  stimulants,  for  our  main  hope  must  rest  on  the  possi- 
bility of  changing  the  whole  mental  attitude  of  the  nation  in  regard 
to  the  duties  which  it  owes  to  posterity. 

If  the  explanation  of  the  low  fertility  of  the  well-to-do  classes  is 
that  they  pay  too  much  regard  to  their  future  economic  position,  it 
may  with  equal  truth  be  said  that  the  high  fertility  of  the  destitute 
results  from  many  of  them  taking  but  little  thought  of  their  future 
welfare  ;  for  innate  mental  incapacity  for  forethought  often  leads  to 
early  marriages,  large  families,  and  poverty.  Although  something 
may  be  done  to  mitigate  these  joint -evils  by  moral  persuasion,  yet  it 
must  be  admitted  that  the  prospects  of  beneficial  results  thus  being 
obtained  in  the  very  lowest  strata  of  society  are  but  very  slight. 
The  man  who  is  not  in  the  least  deterred  from  an  improvident 
marriage  by  the  prospect  of  immediate  want  is  little  likely  to  be 
open  to  eugenic  or  any  other  argument.  A  large  class  in  fact 
certainly  exists  which  cannot  be  touched  by  any  such  means,  and  it 
is  within  this  class  that  the  vast  output  of  undesirable  citizens  is 
taking  place  which  the  eugenist  is  striving  to  lessen.  How  can  this 
be  done  ?  Possibly  some  steps  might  and  should  be  taken  in  the 
direction  of  making  those  who  indulge  in  reckless  marriages  feel 
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more  immediately  the  unpleasant  economic  consequences  thus 
arising  ;  and  tliis  would  be  perfectly  legitimate,  considering  that 
by  such  marriages  they  ine\'itably  throw  a  heavy  burden  on 
the  shoulders  of  their  more  prudent  neighbours  in  the  form 
of  increased  poor  rates,  etc.  But  if  we  look  the  facts  of  life 
fearlessly  in  the  face  we  are  driven  to  the  conclusion  that,  (or 
a  large  section  of  the  community,  the  only  methods  by  which 
the  desired  lessening  of  fertility  can  be  obtained  are  sterilisation 
and  segregation. 

As  regards  sterilisation,  I  do  not  propose  to  discuss  this  subject 
to-night  at  length.  In  fact  I  merely  wish  to  express  the  opinion 
that  whilst,  on  the  one  l-.and,  this  question  sliould  be  approached 
with  the  utmost  caution  and  in  a  most  conservative  spirit,  yet,  on 
the  other  hand,  it  would  be  well  to  watch  carefully  what  is  taking 
place  in  America,  In  eight  States  of  the  Union,  laws  have  been 
passed  authorising  sterilisation  in  the  case  of  certain  classes  of 
degenerates ;  and,  if  little  has  as  yet  been  done  under  cover  of 
these  laws,  this  may  be  due  to  a  doubt  as  to  whether  they  are  con- 
stitutional, and  therefore  valid. 

As  regards  segregation,  this  method  of  dealing  with  undoubted 
degenerates  must  now  be  regarded  as  well  within  the  region  of 
practical  jwlitics  ;  for  the  eugenic  arguments  in  favour  of  tJje 
Mental  Deficiency  Bill,  though  they  aroused  strong  opjxsition,  yet 
unquestionably  carried  much  weight  in  many  quarters.  If  wc 
accept  the  explanation  of  the  high  fertility  of  the  unfit  already 
given — namely,  that  it  is  due  to  a  certain  deficiency  <»n  their  part 
in  mental  jxnvers — we  should  expect  to  find  that  families  amongst 
the  definitely  feeble  in  mind  are  exceptionally  large  ;  and  this  is 
undoubtedly  the  case.  The  Eugenics  Education  Society  had, 
therefore,  no  hesitation  whatever  in  placing  the  Mental  Deficiency 
Bill  in  the  forefront  of  their  programme,  and  in  promoting  it 
by  every  available  means.  This  they  did  by  endeavouring  to  in- 
fluence Memlxis  of  Parliament  in  the  Constituencies,  by  ajiixMring 
before  private  Committees  in  the  House  of  Commons,  by  sjx-aking 
at  meetings,  and  by  circularising  the  local  authorities  tlimughout 
the  country.  The  victory  has  now  lx>en  won,  the  Bill  having 
passed  ;  but  more  work  of  this  kind  may  at  any  moment  Ix-come 
urgently  necessan,-,  work  in  which  local  Eugenic  Societies  could 
play  a  most  useful  part. 

Besides  semi-political  agitation  of  this  kind,  serious  scientific 
work  is  also  needed  in  reference  to  the  mentally  defective.     Wc 
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-want  many  more  pedigrees  of  families  containing  feeble-minded 
individuals  ;  and  these  must  be  collected  with  all  the  many  pre- 
cautions needed  in  such  cases.  These  records  are  required  in  order 
not  only  to  ascertain  wth  greater  accuracy  the  degree  of  probability 
of  feeble-minded  children  appearing  under  given  family  conditions, 
but  also  to  solve  certain  mendelian  problems.  For  example,  is 
feeble-mindedness  a  simple  recessive  character  ?  The  asserted 
fact  that  when  two  feeble-minded  persons  marry,  all  their  children 
are  feeble-minded,  points  to  this  conclusion  ;  whilst  other  facts  are 
said  to  point  to  a  different  view.  In  short,  much  still  remains  to 
be  ascertained  wth  regard  to  many  genetic  questions. 

Eugenists  ought,  in  fact,  not  to  remain  satisfied  for  long  either 
as  regards  scientific  inquiry  or  practical  legislation  with  dealing 
with  the  feeble-minded  alone  ;  for  there  are  many  other  classes  of 
■degenerates,  notably  criminals  and  paupers,  whose  multiplication 
ought  to  be  diminished.  In  both  these  classes  the  trouble  is  we 
believe  closely  correlated  with  inborn  mental  defects,  and  more 
pedigree  work  is  greatly  needed  in  order  to  enable  us  to  speak  with 
greater  confidence  concerning  the  degree  of  probability  of  these 
characteristics  being  inherited. 

Moreover,  the  whole  question  of  psychological  tests  demands 
further  attention.  It  is  true  that  the  Binet  System  has  been  care- 
fully elaborated  in  France,  by  means  of  which  it  is  held  that  criminals 
can  be  graded  according  to  their  mental  capacity  ;  whilst  Prof. 
Miinsterberg,  in  his  "  Psychology  and  Crime,"  urges  the  value  of 
measuring  by  definite  experiment  various  physical  attributes,  such 
as  accuracy  of  perception  of  touch,  in  connection  with  mental  de- 
generacy. In  fact  what  we  want  to  be  able  to  do,  as  it  seems  to 
me,  is  to  be  able  to  mark  out  as  a  class  apart  those  individuals  who 
have  been  proved  to  be  undesirable  or  defective  as  judged  by  all  the 
three  following  tests  : — 

(i)  In  the  case  of  criminals,  by  having  been  convicted  of  several 
crimes,  the  number  depending  on  their  gra\aty  ;  and,  in  the  case 
of  paupers,  by  having  been  frequently  in  and  out  of  the  workhouse. 

(2)  By  having  been  proved,  either  by  evidence  or  by  definite 
physical  or  psychological  tests,  to  be  either  physically  or  mentally 
defective  ;  and, 

(3)  By  having  been  reported  by  the  prison  or  workhouse  autho- 
rities, as  the  case  may  be,  to  be  unable  or  clearly  unwilling  to  gain 
an  honest  livelihood. 

As  regards  criminals  thus  judged  to  be  degenerates,  they  should 
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be  dealt  wth,  not  as  needing  punislunent,  but  either  as  merely 
requiring  either  protection  against  themselves,  or  control  for  the 
purpose  of  safeguarding  the  public  from  present  injury  or  future 
hereditary  taint ;  that  is  to  say  that  they  should  be  treated  \v\Xh 
great  consideration,  provided  that  their  periods  of  confinement  are 
never  brief.  As  regards  paupers  coming  within  these  tliree  cate- 
gories, much  the  same  remarks  are  applicable  ;  and,  for  their  de- 
tention, labour  colonies  ought  to  be  established  in  the  United 
Kingdom  in  pursuance  of  the  example  set  to  us  by  Belgium  and 
Switzerland.  Neither  with  criminals,  nor  with  paupers,  siiould 
such  detention  in  the  first  instance  be  regarded  as  being  necessarily 
for  life  ;  for  those  whose  failure  can  fairly  be  attributed  in  large 
measure  to  misfortune  ought  to  have  a  chance  of  regaining  their 
freedom  in  time.  Even  if  a  mistake  is  sometimes  made  in  kiting 
out  a  veritable  degenerate,  the  evil  will  probably  soon  be  remedied 
by  his  return  to  prison  or  to  the  workhouse.  Such  s>-stems,  in  fact, 
must  be  judged  by  their  results  taken  as  a  whole  ;  and,  as  regards 
this  proposal,  it  certainly  would  have  the  effect  of  materially 
reducing  the  output  of  defectives,  which  is  all  we  can  hope  to  do 
at  present. 

Eugenics  is  therefore,  as  we  have  seen,  founded  on  the  results 
of  scientific  investigation  ;  and,  in  strengthening  its  foundations, 
much  remains  to  be  done.  But  since  foundations  standing  alone 
are  useless,  what  we  have  to  do  is  to  erect  on  tliem  a  moral  super- 
structure ;  and  here,  I  am  convinced,  our  greatest  difticulties  will 
be  felt.  Our  main  object  must  be  to  sow  broadcast  throughout  the 
nation,  a  deep  and  imix'lling  sense  of  our  obligations  towards 
posterity,  a  task  which  may  Ix-  facilitated  in  many  different  wa\'s. 
Eugenic  Education  S<icieties  may  Ix?  founded  in  various  localities,  a 
step  which  would  prove,  I  believe,  to  be  most  Ix-neficial ;  fore\Try 
one  who,  by  joining  a  society,  enrolls  himself  as  one  of  our  army, 
is  quite  unconsciously  thus  induced  to  become  an  advocate  in  our 
favour  in  general  conversation.  Moreover,  in  definite  propaganda 
work  such  local  help  is  almost  indispensable.  For  example,  at 
Liverpool  certain  memlx'rsof  thecouncilof  the  lor.ol  Eugenic  Siciety 
have  done  excellent  service  in  tiiemselves  giving  elementary'  lectures 
in  Eugenics  at  various  institutions,  such  as  workmen's  clulis.  teachers' 
associations,  etc.  Again,  such  help  is  needed  in  making  thr  Ix-st 
use  of  the  local  press.  I-astly.  especial  efforts  should  N-  made  to 
interest  teachers  in  schools  of  .all  kinds  in  our  cause  ;  for,  if  the 
eugenic  ideal  could  be  pioix  rl\-  planted  in  the  minds  of  all  children. 
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not  only  would  the  effect  be  immediately  ennobling,  but  good  fruit 
would  in  time  gi'ow  of  itself  out  of  this  seed  in  the  attitude  adopted 
towards  eugenic  problems  by  the  men  and  women  of  the  future. 

In  conclusion,  what  I  wish  to  urge  most  strongly  is  that  it  is  not 
only  the  help  of  the  scientist  and  the  moralist  that  we  need  ;  for  we 
appeal  to  every  class  of  the  community  to  join  us  in  our  fight  against 
national  degeneracy.  If  only  it  were  more  widely  known — and 
here  the  economist  could  help  us — how  enormous  is  the  burden  how 
thrown  on  the  community  by  the  presence  in  our  ranks  of  vast 
numbers  of  degenerates,  then  we  should  be  better  able  to  show  how 
urgent  is  the  need  for  reform.  Increased  taxation,  often  hidden 
in  the  form  of  increased  rent  ;  lowered  wages  ;  increased  prices  ; 
diminished  aid  in  times  of  trouble  ;  and  lessened  power  of  competi- 
tion in  times  of  peace  and  of  defence  in  times  of  war — these  are  the 
heavy  penalties  we  are  now  papng  for  the  ignorance  and  consequent 
carelessness  of  our  ancestors  with  regard  to  the  purity  of  our  race. 
Are  we  to  be  equally  careless  as  regards  the  future,  and  shall  we 
pass  on  this  taint  with  undiminished  intensity  to  posterity  ?  If 
ever  we  can  succeed  both  in  making  the  facts  on  which  our  creed  is 
built  more  widely  known,  and  in  establishing  as  an  accepted  truth 
our  belief  as  to  the  grave  danger  of  rapid  national  degeneracy,  then 
I  am  certain  we  shall  only  have  to  appeal  to  our  fellow-countrymen 
in  the  name  of  patriotism  in  order  to  attract  sufficient  recruits  to 
our  ranks  to  make  the  success  of  our  cause  a  certainty. 


Meeting  I. — November  5,  1913 

Mr  J.  M.  CoTiERiLL,  President,  in  the  Chair 

I.  Election  of  Office-Bearers 

The  following  gentlemen  were  elected  office-bearers  : — President, 
Dr  John  Playfair  ;  Vice-Presidents,  Dr  William  Russell,  Mr  J.  W.  B. 
Hodsdon,  Dr  Melville  Dunlop  ;  Council,  Dr  H.  A.  Leebody,  Dr 
H.  G.  Langwill,  Dr  John  Eason,  Mr  Alexander  Miles,  Mr  J.  M. 
Cotterill,  Dr  Edward  Armour,  Dr  James  Wilson,  Dr  J.  Stewart 
Fowler  ;  Treasurer,  Dr  H.  Torrance  Thomson  ;  Secretaries,  Mr  A.  A. 
Scot  Skii'ving,  Dr  Edwin  Bramwell  ;  Editor  of  Transactions,  Dr 
Chalmers  Watson. 
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III.  Valedictory  Address 

By  Ihe  President,  Mr  J.   M.  Cotterill. 

Gentlemen, — Since  the  earliest  days  of  this  Society,  it  has  been 
the  custom  for  the  retiring  President  to  offer  to  the  Society  some 
remarks  on  the  conduct  of  the  business  during  his  term  of  office, 
or  to  deliver  a  valedictory  address  deahng  with  some  subject  of 
professional  interest.  In  some  cases  these  addresses  have  attained 
a  high  level  of  literary  excellence,  in  others  they  have  been  simply 
a  record  of  work  done  and  progress  made  by  the  Society. 

My  first  and  most  obvious  duty,  Gentlemen,  at  the  close  of  my 
term  of  office,  is  to  thank  you  once  again  most  sincerely  for  the  great 
honour  you  conferred  upon  me  in  electing  me  President  of  the  Society, 
and  for  the  great  consideration  and  kindness  you  have  shown  me  in 
my  conduct  of  the  duties  of  the  Chair. 

During  my  term  of  office  I  think  we  may  congratulate  ourselves 
that  the  Society  has  continued  to  flourish,  and  that  a  great  deal  of 
useful  work  has  been  done. 

The  numbers  of  the  Society  are  keeping  up,  the  meetings  have 
been  well  attended,  many  important  and  interesting  discussions 
have  been  held,  and  in  all  respects  the  Society  shows  signs  of  con- 
tinued vitahty  and  prosperity. 

Among  the  many  interesting  Papers  read  and  discussed  were 
the  following  : — 

"  On  Perforated  Duodenal  Ulcer,"  by  Mr  Struthers 

"  A  Febrile  Epidemic  with  rapidly  Fatal  Cases,"  by  Drs  M'Neil 
and  M'Gowan. 

"  On  Bone  Tuberculosis,"  by  Mr  John  Fraser. 

"  On  Multiple  Neuromata  of  the  Central  Nervous  System,"  by 
the  late  Dr  Alexander  Bruce  and  Dr  Dawson. 

"  On  Conduction  Defects  in  the  Heart,"  by  Dr  Mathewson. 

"  Trauma  as  a  Factor  in  Disease,"  by  Dr  Alex.  James. 

The  following  Discussions  were  held  : — 

"  On  Malingering,"  introduced  by  Dr  Byrom  Bramwell. 

"  On  the  Treatment  of  Simple  Fractures,"  by  Mr  Cathcart. 

"  On  Vaccine  Therapy,"  introduced  by  Dr  James  Ritchie. 

"  On  Intestinal  Toxjemia,"  introduced  by  Dr  William  Russell 
and  Mr  Alexis  Thomson — 
and  lately  we  have  had  an  interesting  discussion  on  "  Eugenics." 
This  somewhat  thorny  subject  was  introduced  by  JIajor  Leonard 
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Danvin,  to  whom  our  best  thanks  are  due  for  his  kindness  in 
coming  to  address  us,  and  the  interesting  and  suggestive  way  in 
which  he  dealt  with  his  subject. 

While  persistent  efforts  have  been  made  by  the  Council  to  bring 
subjects  for  discussion  before  the  Society  which  will  elicit  a  wide- 
spread interest  amongst  the  members,  it  has  also  been  thought  right 
to  modify  somewhat  the  method  of  conducting  the  clinical  meeting*;, 
with  a  view  of  affording  the  members  a  better  opjwrtunity  than 
heretofore  of  personally  examining  the  cases  brought  forward. 
This  new  method  is  still  on  trial,  and  may  perhaps  with  advantage 
be  still  further  modified. 

During  my  term  of  office  two  other  important  steps  have  been 
taken.  We  have  left  our  old  quarters  in  George  Street,  which  were 
in  many  respects  unsuitable  for  our  j)urposes.  and  with  the  kiml 
approval  and  assistance  of  Sir  Robert  Philij)  and  his  Committei-. 
we  have  moved  into  these  more  suitable  rooms  in  Lauriston.  where, 
doubtless,  when  a  few  additions  and  alterations  have  been  made 
for  our  convenience,  we  shall  find  ourselves  much  better  off. 
Not  only  is  the  hall  better  suited  for  our  numbers,  but  the 
side-rooms  for  patients  and  other  purjwses  are  far  more 
convenient. 

We  have  also  lately  determined  to  purchase  an  Epidiascoj>c 
for  the  use  of  the  Society  ;  and  in  this  venture  we  have  lieen 
joined  by  the  Obstetrical  Society  and  by  Sir  Koliert  Philip  and  his 
Committee — 

The  Obstetrical  Society  propose  in  future  to  hold  their  meetings 
in  this  Hall,  and  we  hope  that  the  recent  joint-meeting  of  the 
Mcdico-Chinirgical  Society  and  the  Obstetrical  S<Kiety,  which 
was  that  occasion  when  Major  Dar^^•in  addressed  us,  may  be  the 
first  of  several  such  joint-meetings,  where  topics  of  mutual 
interest  to  both  Societies  may  be  discussed. 

I  need  scarcely  remind  you  that  our  So(  iety  is  one  of  the  foremost 
factors  in  medical  education  in  Edinburgh,  and  takes  a  living  in- 
terest in  all  questions  pertaining  to  that  subject.  Wc  therefore 
view  with  great  satisfaction  the  two  recent  im]>ortant  advances 
that  have  been  made  in  medical  education  in  the  Edinburgh  ScIhkjI. 
I  refer  to  the  recent  appointments  of  Dr  William  Russell  as  Pro- 
lessor  of  Clinical  Medicine,  and  of  Dr  James  Ritchie  as  Professor 
of  Bacteriology.  We  arc  convinced  that  these  aj>p«intnu'nts 
will  be  of  the  greatest  |H>ssible  value  to  the  Sch<Mil,  and  that  the 
gentlemen  who  hav.'  lum  rhnxn  to  nil  them  will  bring  great  hon'Hir 
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to  themselves  and  to  their  University.  May  I  offer  them,  in  the 
name  of  the  Society,  our  very  warm  congratulations  ? 

During  the  last  two  j'ears  the  Society  has  lost  several  notable 
members  by  death. 

Professor  J.  Lucas-Championniere  of  Paris,  a  foreign  corre- 
sponding member,  was  one  of  the  leading  Continental  surgeons, 
and  was  well  known  in  many  departments  of  surgery,  particularly 
in  connection  with  the  treatment  of  fractures. 

Sir  John  Batty  Tuke,  President  of  this  Society  in  1897,  late 
Member  of  Parliament  for  the  University  during  several  years,  was 
a  member  of  the  Medical  Council,  and  one  who  distinguished  himself 
by  much  useful  work  upon  questions  affecting  medical  education. 
He  was  a  leading  authority  in  mental  diseases.  A  good  sportsman 
and  a  loyal  friend,  he  will  be  much  missed  by  a  large  circle. 

Last,  and  greatest  of  all,  Lord  Lister — the  apostle  of  antisepsis 
— the  greatest  and  most  scientific  surgeon  that  ever  lived — one 
of  the  greatest  benefactors  of  the  human  race — the  most  shining 
monument  of  our  noble  profession. 

In  conclusion.  Gentlemen,  I  beg  to  thank  you  most  sincerely 
for  your  kindly  attention,  and  to  congratulate  the  Society  on  having 
procured  as  my  successor  in  the  Chair  such  a  very  fitting  and 
appropriate  man  as  Dr  John  Play  fair. 

Dr  Playfair's  excellent  business  capacity  and  kindly  nature  will 
no  doubt  render  his  occupancy  of  the  Chair  a  great  success,  and  I 
congratulate  him  on  the  great  honour  which  you  have  conferred 
upon  him  by  electing  him  as  your  President. 

Gentlemen,  I  bid  you  farewell. 

Dr  John  Playfair,  on  taking  the  Chair,  thanked  the  Society  most 
cordially  and  sincerely  for  the  honour  they  had  done  him  in  elect- 
ing him  President.  He  felt  very  unworthj'  to  fill  the  post,  and  it 
was  only  at  the  request  of  the  Council  that  he  allowed  himself  to 
be  nominated.  Mr  Cotterill  in  his  very  able  and  interesting  address 
alluded  to  the  times  through  which  the  Medical  Profession  had  been 
passing,  and  when  it  was  represented  to  him  (Dr  Playfair)  that  he 
might  be  of  some  use  in  smoothing  over  and  trying  to  remove  some 
of  the  difficulties  which  had  arisen,  he  gave  way,  knowing  that  he 
had  at  the  same  time  the  loyal  support  of  the  Council  and  of  the 
individual  members  of  the  Society.  Further,  he  had  to  make  an 
apology.  A  very  tempting  chance  had  come  in  his  way  of  going  to 
India  for  the  next  three  months.     He  would  therefore  be  absent 
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from  the  next  two  or  three  meetings,  and  for  that  he  sincerely 
apologised.  He  knew,  however,  the  affairs  of  the  Society  would  be 
in  much  more  able  hands,  and  he  only  made  the  statement  in  order 
to  show  that  his  absence  wtis  not  because  he  had  not  the  interests 
of  the  Society  at  heart.  He  would  do  all  he  could  to  till  the  honour- 
able position  to  which  they  had  so  kindly  elected  him  to  the  best 
of  his  ability. 

Dr  Byrom  Bramuell.  in  proposing  a  vote  oi  thanks  to  the  retir- 
ing President,  said  the  Society  had  been  exceedingly  fortunate 
during  the  past  two  years  in  having  such  a  distinguislied  and  able 
President.  The  success  of  their  Meetings  had  been  very  largely 
due  to  Mr  Cotterill  and  to  the  kindly,  genial,  and  admirable  way  in 
which  he  had  presided.  In  his  address,  Mr  Cotterill  suggested  that 
each  member  of  the  Society  should  try  and  influence  men  who  are 
not  members  to  join.  He  (Dr  BramwelU  fully  endorsed  that,  but 
went  even  further :  he  thought  what  was  wanted  was  a  larger  attend- 
ance at  the  Meetings  of  men  who  are  members  :  if  each  member 
would  make  it  his  business  to  persuade  his  fellow-menibers  to 
attend,  it  would  be  a  very  great  advantage.  The  Meetings  were  not 
always  so  well  attemled  as  they  ought  to  be  in  an  iminirtant  Society 
such  as  the  .Medico-Chirurgical.  He  entlorsed  what  Dr  Mathews 
Duncan  said,  "  that  he  never  had  attended  a  Meeting  of  this  Society 
without  learning  something.  That  was  the  greatest  testimonial 
that  could  be  given  to  the  value  of  their  Meetings. 

Mr  Cotterill  also  referred  to  the  teaching  arrangements  in  the 
Infirniarj'.  Dr  Bramwell  cordially  agreed  with  him  that  these 
arrangements  were  admirable  so  far  as  they  went,  but  it  scemetl  to 
him  that  they  were  only  a  stepping-stone  to  further  alterations  whidi 
would  be  of  still  greater  importance.  The  fact  was  that  the  students 
in  Edinburgh  had  not  sufficient  time  to  devote  to  hospital  and  clinical 
work  :  he  was  rt-rtain  that  until  the  systematic  lectures  were  cut 
down  and  more  time  devoted  to  work  in  hospital,  they  wo\ild  be 
competing  under  very  great  disadvantages  with  the  large  jirovin- 
cial  hospitals,  in  some  of  which,  at  all  events,  the  whole  morning 
was  devotetl  to  clinical  work.  He  concluded  by  again  thanking  Mr 
Cotterill  in  the  name  of  the  Society  for  his  address,  and  expresse<l 
the  hojie  that  it  would  be  publisheil. 

Sir  Thomas.  Clouston,  in  se<onding  the  vote  of  thanks,  sai<l  they 
all  agreed  most  heartily  with  what  Dr  Bramwell  had  siid.     They  had 
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all  been  most  interested  in  the  address  ;  Mr  Cotterill  had  just  hit 
the  proper  nails  on  the  head,  and  anyone  who  had  had  to  do  a  similar 
duty  knew  that  was  not  an  easy  thing. 

Dr  Play/air  conveyed  to  Mr  Cotterill  the  very  warm  thanks  of 
the  Society,  and  remarked  that  it  made  him  feel  what  a  difficult  task 
he  had  before  him. 

Mr  Cotterill  thanked  the  Society  most  sincerely  for  the  kind  things 
which  had  been  said  and  for  the  way  in  which  his  efforts  had  been 
received.  He  was  truly  sorry  that  his  address  was  not  more  worthy 
of  the  occasion ;  he  hoped  they  would  overiook  any  deficiencies  it 
had — he  trusted  its  length  was  not  one  of  them — which  were  quite 
made  up  for  by  the  remarks  which  fell  from  Dr  Bramwell. 


IV.  Original  Communications 

I.  THE  SUPRARENAL  GLANDS  :  THEIR  COMPARATIVE 
ANATOMY,  PHYSIOLOGY,  PATHOLOGY,  AND  RE- 
LATION TO  CLINICAL  MEDICINE 

By  Ninian  Bruce,  M.D.,  M.R.C.P., 

Assistant- Professor  of  Physiology,  University  of  Edinburgh  ;  Senior  CUnical 

Tutor,  Royal  Infirmary,  Edinburgh 

The  suprarenal  glands  in  man  consist  of  two  portions,  a  cortex 
and  a  medulla.  In  the  higher  mammals  the  medulla  lies  in  the 
centre  of  the  gland  and  is  surrounded  by  the  cortex.  If,  however, 
we  trace  the  suprarenal  glands  through  the  vertebrate  series,  we 
find  that  in  the  fishes  the  cortex  and  the  medulla  form  two  separate 
organs  which  do  not  appear  to  be  related  to  each  other  in  any  way. 
The  cortex,  in  the  fishes,  is  represented  by  one  or  more  glands  lying 
between  the  kidneys  and  known  as  the  "  inter-renal  body,"  while 
the  medulla  is  represented  by  a  whole  series  of  small  paired  bodies 
situated  on  each  side  of  the  vertebral  column  on  the  branches  of 
the  aorta  in  close  relationship  to  the  gangha  of  the  sympathetic 
chain  and  known  as  the  "  chromaphil  bodies  "  or  "  paired  bodies." 
As  we  ascend  the  series,  we  find  that  in  the  amphibians  the  cortex 
and  medulla  become  associated  with  each  other  so  as  to  form  one 
gland  which  on  section  shows  two  kinds  of  structures,  the  greater 
part  consisting  of  cell  columns  which  interlace  in  all  directions  and 
correspond  with  the  cortical  portion,  while  between  and  among  these 
masses  of  cells,  islets  are  seen  analogous  in  stnicture  to  the  paired 
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chromophil  bodies  of  the  fishes  and  to  the  medulla  of  the  human 
suprarenal.  In  the  reptiles  the  cortical  and  medullar>'  portions  tend 
to  form  separate  groups,  while  in  the  birds  the  medullary  and 
cortical  portions  tend  to  interlace,  the  former  cKcupying  the  meshes 
of  the  latter,  and  it  is  not  until  mammals  appear  in  the  series  that  a 
true  cortex  and  a  true  medulla  become  diflferentiated,  the  former  as  a 
rule  completely  surrounding  the  latter.  In  this  paper  I  am  only 
concerned  with  the  medulla  of  the  supra-renal  glands. 

The  medulla  of  the  suprarenals  is  formed  of  a  network  or  sponge- 
work  of  cell  columns  which  bound  venous  sinuses.  The  cells  them- 
selves are  in  close  relationship  to  the  endothelium  lining  these  blood 
sinuses,  and  in  man  are  mostly  of  an  irregularly  polyhedral  shape. 
Although  small  granules  are  present  in  their  protoplasm,  their  secre- 
tion, adrenalin,  ap])ears  to  be  formed  in  a  fluid  fonn  and  i)asses 
directly  into  the  blood  stream. 

Our  first  exact  knowledge  of  the  function  of  the  medulla  of  the 
suprarenal  glands  was  obtained  from  the  experiments  of  Schafer 
and  Oliver,  who  made  an  extract  from  the  gland  and  injected  a  little 
of  it  into  the  jugular  vein  of  a  cat.  They  found  that  if  a  small 
quantity  of  such  an  extract  be  injected  intravenously  an  immediate 
rise  of  blood  pressure  resulted.  This  rise  occurs  immediately  after 
the  injection,  is  of  very  short  duration,  and  passes  ofl  very  quickly. 
If  the  dose  be  repeated  the  same  result  is  again  obtained.  They 
also  showed  that  this  reaction  is  the  result  of  a  direct  action  of  the 
extractive  substance  upon  the  arteries  themselves.  Hardly  any 
other  agent  is  capable  of  jircxlucing  such  an  enormous  increase  of 
blocxl-pressure  as  is  obtained  after  intravenous  injection  of  adrenalin, 
and  what  is  still  more  remarkable  is  the  minuteness  of  the  dose  which 
is  necessary  to  prinluce  these  results — a  fact  which  is  well  shown  by 
Schafer,  who  points  out  that  the  active  principle  of  the  suprarenal 
capsules,  administered  in  the  proportion  of  not  more  than  one- 
millionth  part  of  a  grm.  per  kilo,  of  bcxiy  weight  (less  than  g^o  of 
a  grain  for  an  adult  man),  is  still  sufficient  to  produce  distinct 
])hysiological  effects  on  the  heart  and  arteries. 

Experimental  removal  of  the  suprarenal  glands  in  animals 
results  (see  later)  in  death  in  from  12  to  48  hours,  and  their 
destruction  in  man  from  any  cause,  as  in  Addison's  disease,  is 
also  fatal. 

We  thus  see  that  the  suprarenal  glands,  although  small  in  sire, 
are  of  great  importance  to  the  animal  economy  ;  they  elaborate  an 
internal  secretion  which  jiasses  into  the  bUxxl   and  which    is  an 
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important  element  in  tiie  maintenance  of  the  tone  of  tiie  cardio- 
vascular system. 

The  development  of  the  suprarenal  medulla  has  been  very  care- 
fully worked  out  by  Kohn,  who  showed  that  it  is  really  part  of  the 
sympathetic  nervous  system.  Kohn  found  that  at  an  early  stage  in 
the  development  of  the  sympathetic  ganglia,  when  the  different 
portions  of  the  embryonic  sympathetic  nervous  tissue  is  becoming 
differentiated  into  separate  gangha  to  form  the  great  chain  of  the 
sympathetic,  a  curious  change  takes  place  in  the  cells  themselves. 
They  become  divided  into  two  quite  separate  groups,  each  of  which 
undergoes  a  separate  course  of  development.  The  one  group  of 
cells,  considerably  the  larger,  undergoes  a  gradual  and  progressive 
development  into  the  nerv^e-cells  of  the  sympathetic  ganglia.  The 
other  group  takes  an  entirely  different  course :  the  cells  suddenly 
increase  in  size  at  a  rapid  rate  and  develop  into  pecuHar  cells  which 
stain  brown  with  solutions  of  potassium  bichromate.  Cells  which 
possess  this  property  are  known  as  "  chromaffin  "  or  "  chromaphil  " 
cells,  and  no  other  cells  possess  this  particular  staining  reaction  with 
bichromate.  They  form,  indeed,  a  separate  tissue-system,  the  im- 
portance of  which  will  be  realised  when  it  is  understood  that  only 
cells  containing  adrenalin  possess  this  particular  reaction.  These 
chromaffin  cells  are  at  an  early  stage  indistinguishable  from  the 
cells  which  later  become  sympathetic  ganghon  cells,  the  relation 
between  them  having  been  compared  to  that  of  a  brother  and  sister. 
As  development  proceeds,  large  numbers  of  these  chromaffin  cells 
disappear,  but  a  number  remain  and  may  be  seen  if  properly  examined 
for  in  the  various  sympathetic  ganglia,  especially  the  semilunar, 
in  groups  of  four  or  five  or  even  more.  Although  so  many  of  these 
chromaffin  cells  are  so  intimately  related  to  the  sympathetic  ganglia, 
the  larger  groups  tend  to  become  separated  from  them  and  to  appear 
as  isolated  masses  upon  the  ventral  surface  of  the  aorta.  Such 
groups  are  very  plentiful  during  fcetal  life,  but  tend  to  disappear 
during  post-embryonic  life.  Certain  of  the  largest  groups,  however, 
remain  permanently,  the  largest  mass  persisting  as  the  medulla  of 
the  suprarenal  glands,  while  the  smaller  masses,  when  they  persist, 
are  known  as  "  accessory  suprarenal  glands  "  (a  term  not  strictly 
correct,  as  they  do  not  consist  of  both  cortex  and  medulla).  The 
carotid  body  which  lies  at  the  bifurcation  of  the  common  carotid 
artery  is  a  name  given  to  a  similar  mass  of  tissue  in  the  neck.  We 
are  thus  led  to  the  extremely  important  conclusion  that  the  cells 
which  compose  the  medulla  of  the  suprarenal  glands  are  really  part 
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of  the  sympathetic  nen-ous  system.  If  these  cells  become  exhausted 
of  their  adrenalin,  then  they  no  longer  stain  yellow  with  bichromate 
solutions,  and  this  reaction  gives  us  an  exact  and  much  simpler 
method  of  examining  the  suprarenal  glands  in  animals  and  in  man 
for  the  presence  of  adrenalin  than  the  blood-pressure  method,  it 
being  merely  necessary  to  place  the  glands,  when  fresh,  in  bichromate 
solution  and  to  cut  them  later  in  gum. 

■My  attention  was  specially  directed  to  this  subject  by  coming  in 
contact  with  several  somewhat  acute  cases  of  Addison's  disease. 
It  occurred  to  me  that  possibly  acute  Addison's  disease  might  be  a  far 
commoner  clinical  condition  than  was  usually  recognised,  a  fact 
which  could  easily  be  accounted  for,  as  an  acute  case  might  easily 
be  overlooked  on  account  of  the  absence  of  pigmentation.  The  fact 
that  death  from  diphtheritic  toxa;mia  is  always  associated  with 
swelling  of,  and  ha-morrhage  into,  the  suprarenal  glands  suggested 
a  line  of  research,  and  as  the  result  of  a  large  number  of  experiments, 
both  of  the  bichromate  and  blood-pressure  methods,  I  was  able  to 
establish  the  fact  that  death  from  diphtheritic  toxasmia  in  the 
guinea-pig  is  associated  with  intense  congestion  and  swelling  of  the 
suprarenals,  which  have  become  exhausted  of  their  usual  supply  of 
adrenalin,  or  at  least  this  supply  is  greatly  diminishe<l.  By  further 
ex])eriments  I  established  the  fact  that  there  is  no  interaction  be- 
tween adrenalin  and  diphtheria  toxin,  so  that  this  exhaustion  of  the 
suprarenal  glands  is  not  the  result  of  any  destniction  of  the  adrenalin 
itself.  It  then  occurred  to  me  that  possibly  the  secreting  cells  of 
the  suprarenal  glands,  being  very  highly  si)ecialise<l,  might  possibly 
be  early  thrown  out  of  working  order  by  a  toxin  and  unable  to 
manufacture  any  further  supi)ly  of  adrenalin  once  the  original  supply 
had  been  all  used  up,  but  this  was  also  found  not  to  be  the  case. 
(At  this  stage  it  may  be  jwinted  out  that  the  exhaustion  of  the 
suprarenal  glands  in  the  rabbit  and  cat  in  diphtheritic  toXt-cmia 
was  not  found  to  be  so  great  as  in  the  guinea-pig.)  It  then  occurred 
to  me  to  test  if  this  reaction  were  s]>ccific  for  diphtheria,  and  if 
perhaps  it  might  not  be  possible  to  exhaust  the  su|>rarenal  glands  l>y 
other  toxwmias.  This  I  found  could  be  done,  and  I  also  lound  that 
many  other  reagents,  e.g.  ricin,  could  als<i  pnxluce  a  similar  result. 
Later  I  found  any  condition  which  jilaces  a  great  strain  ujwn  the 
organism  could  produce  suprarenal  insufficiency  and  finally  supra- 
renal exhaustion,  and  that  while  certain  substances  are  able  to  cause 
this  exhaustion  more  markedly  than  others,  e.g.  diphtheria  toxin, 
it  is  not  jinxluied  so  nun  li  by  the  toxin  as  a  toxin  but  rather  by  the 
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fact  that  the  toxin  throws  a  certain  strain  upon  the  organism  which 
causes  an  exhaustion  of  the  suprarenal  glands  secondarily. 

The  next  point  is  to  determine  the  exact  mechanism  by  which 
this  exhaustion  is  produced.  If  the  abdominal  viscera  be  all  care- 
fully removed  in  a  cat  (a  spinal  animal  being  particularly  satis- 
factory for  this  experiment)  and  the  splanchnic  nerves  stimulated, 
an  immediate  rise  of  blood-pressure  will  be  found  to  take  place, 
proving  thus  that  the  suprarenal  glands  are  under  the  control  of 
the  sympathetic  nervous  system.  If  this  stimulation  be  continued 
for  some  time  it  is  possible  to  ultimately  exhaust  the  glands. 

That  exhaustion  of  the  suprarenal  glands  is  a  grave  condition  is 
shown  by  the  fact  that  removal  of  the  suprarenal  glands  is  always 
fatal.  Possibly  in  some  cases  there  may  be  suiftcient  accessory  supra- 
renal medullary  tissue  to  replace  the  loss  of  the  suprarenal  glands 
themselves  but  never  for  any  great  length  of  time,  and  this  fatal  result 
is  due  to  the  loss  of  their  internal  secretion,  the  adrenalin.  We  have 
seen  that  adrenalin,  when  injected  intravenously,  has  a  very  marked 
action  on  the  blood-pressure,  a  reaction  which  rapidly  takes  place 
and  is  of  only  very  short  duration.  But  the  injection  of  a  large 
dose  of  adrenaUn  suddenly  intravenously  is  purely  an  artificial 
condition.  A  more  natural  state  of  affairs  may  be  produced  by 
giving  adrenalin  subcutaneously  (when  it  is  slowly  absorbed),  or 
better  still  by  using  it  in  very  dilute  solution,  when  it  can  be  run 
slowly  into  the  jugular  vein.  With  this  latter  procedure  a  very 
dilute  solution  may  be  passed  slowly  but  continuously  into  a  vein, 
and  it  will  be  found  that  it  is  possible  to  regulate  the  blood-pressure 
to  a  nicety.  If  the  rate  of  inflow  be  accelerated  so  that  a  little  more 
adrenalin  passes  in  in  a  given  time,  it  will  be  seen  that  the  blood- 
pressure  immediately  rises,  and  if  the  rate  of  inflow  be  diminished 
the  pressure  at  once  falls,  the  condition  resembling  much  more 
closely  that  found  normally  in  the  suprarenal  gland  itself,  where  a 
very  small  quantity  of  adrenalin  is  passing  continuously  into  the 
blood-stream. 

The  exact  point  upon  which  adrenalin  acts  has  been  carefully 
investigated  by  Elliot,  who  showed  that  the  action  is  neither  on  the 
sympathetic  nerves  themselves  nor  on  the  muscle  wall  of  the  arteries, 
but  on  the  myo-neural  junctions.  This  myo-neural  junction  is 
derived  from  the  muscle  and  not  from  the  nerve  fibre.  Every 
organ  which  receives  its  nerve-supply  from  the  autonomic  nervous 
system  is  supphed  by  both  motor  and  inhibitory  fibres,  the  one, 
however,  predominating  over  the  other.     If  the  organ  be  stimulated 
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by  excitation  of  these  nerves,  a  reaction  is  found  to  occur,  a  re- 
action which  also  takes  place  whenever  adrenalin  is  injected.  .\11 
organs  supplied  by  autonomic  ner\-es  react  to  adrenalin :  an  organ 
which  shows  no  reaction  to  adrenaUn  has  no  autonomic  ner\'e-supply. 
And  an  organ  which  reacts  to  adrenalin  alwaj's  reacts  in  the  same 
way  to  nervous  excitation.  Also,  if  the  organ  be  one  much  used  by 
the  animal  during  life,  adrenalin  causes  marked  contraction  :  if 
the  organ  be  not  much  used  by  the  animal  during  life,  adrenalin 
causes  little  or  no  contraction.  The  action  of  the  organ  to  auto- 
nomic nervous  impulses  and  to  chemical  stimulation  by  adrenalin 
appears  to  be  identical.  This  brings  us  at  once  to  the  question 
as  to  whether  the  chemical  or  the  nen'ous  impulses  are  the  more 
impotent. 

We  know  that  a  continuous  supj)ly  of  adrenalin  is  necessary  to 
maintain  the  tone  of  the  cardio-vascular  system,  and  that  if  this 
be  interrupted,  cardio-vascular  paralysis  and  death  result.  The 
nervous  impulses  to  the  cardio-vascular  system,  however,  all  jiass 
through  certain  ganglia,  the  stellate  and  the  superior  and  inferior 
mesenteric,  and  it  has  been  shown  by  Elliot  that  these  may  all  be 
removed  in  the  cat  and  yet  the  animal  lives.  It  is,  in  fact,  of  more 
importance  to  the  organism  for  the  prevention  of  cardio-vascular 
paralysis  that  there  should  be  a  continuous  supply  of  adrenalin 
from  the  suprarenal  glands  rather  than  an  intact  nerve-supply. 
If  this  point  be  clearly  grasjK-d,  the  full  significance  of  the  changes 
I  have  already  described  in  the  suprarenal  gland  in  diphtheritic 
to.\a;mia  and  other  conditions  will  be  realised  in  their  proper 
significance.  A  continuous  supply  of  adrenalin  is  necessary  for 
life.  Any  cause  which  throws  a  strain  upon  the  organism,  and 
produces  temjHirary  exhaustion  by  interrupting  this  continuous 
supply  of  adrenalin,  will  result  in  cardio-vastular  jiaralysis  and  death. 
The  condition  of  the  heart  muscle  in  acute  heart  failure  in  diphtheria 
has  been  invcstigatetl  by  several  obser\*ers.  Bolton  considers 
the  acute  heart  failure  of  tliphtheria  is  essenti.^Uy  a  "  primary 
failure  of  the  heart."  and  is  associated  wilii  fatty  degeneration  of 
the  cardiac  muscle  and  acute  degeneration  of  the  cells  of  the  vagus. 
Similar  changes  have  been  described  by  other  workers,  but  it  is 
still  doubtful  what  is  their  projicr  significance.  Cowan,  who  has 
made  a  careful  study  of  the  cardiac  changes  in  acute  diseases 
generally,  points  out  that  the  heart  is  liable  to  \t€  affected  in  various 
ways,  and  all  the  elements — muscle,  endothelium,  connective 
tissue,  and  vessels — may  be  injured.    Granular  degeneration  of  the 
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muscle  cells  is  almost  always  found,  and  has  as  its  result  a  marked 
weakening  of  the  power  of  the  heart.  Fatty  degeneration  is  not 
rare,  but  its  connection  with  acute  disease  is  not  necessarily  close, 
as  it  is  more  often  produced  by  other  causes  which  may  have  been 
active  before  the  onset  of  the  fatal  illness.  Fatty  infiltration  of  the 
cardiac  muscle  may  be  found  present  after  death  from  acute  disease, 
though  of  course  it  has  no  connection  with  it.  Cowan  is  inclined  to 
think  that  fatty  degeneration  of  the  heart  is  not  due  to  the  action 
of  toxins  on  the  heart,  but  to  defective  oxygenation  of  the  tissues, 
and  the  toxic  causes  are  assumed  to  act  by  their  interference  with 
this  function.  It  has  not  yet  been  proved  that  the  acute  heart 
failure  of  diphtheria  is  due  to  the  action  of  the  toxin  upon  the  heart 
muscle. 

Addison's  disease  is  one  of  the  very  few  derangements  of  internal 
secretion  about  which  we  can  claim  any  exact  knowledge.  It  is 
now  proved  that  the  essential  lesion  is  situated  in  the  suprarenal 
capsules,  and  it  is  at  present  universally  accepted  that  the  train  of 
symptoms  characteristic  of  this  disease  is  the  result  of  the  alteration 
in  the  function  of  these  glands  produced  by  such  lesions. 

This  disease  was  first  described  by  Dr  Thomas  Addison,  Physician 
to  Guy's  Hospital,  in  1854,  while  he  was  trying  to  discover  the 
cause  of  pernicious  ansmia.  Curiously,  his  work  failed  to  gain 
the  recognition  it  deser\-ed,  and  even  when  he  published,  si,x  years 
later,  his  now  famous  monograph  upon  the  "Constitutional  and  Local 
Effects  of  Disease  of  the  Suprarenal  Capsules,"  it  failed  to  obtain 
proper  notice.  The  general  acceptance  of  Addison's  remarkable 
observations  was  mostly  due  to  the  unselfish  efforts  of  Sir  Samuel 
Wilks,  who  collected  and  described  a  large  number  of  further  cases 
in  1862  and  1865.  Addison,  himself,  considered  that  all  lesions  of 
the  suprarenal  glands  would  produce  the  same  result,  since  this 
result  depends,  not  upon  the  nature  of  the  lesion  but  upon  the  in- 
terruption of  some  particular  function  which  these  glands  produce 
in  health.  Sir  Samuel  Wilks,  however,  considered  that  all  genuine 
cases  of  Addison's  disease  are  due  to  one  and  only  one  lesion  of  the 
suprarenal  glands,  namely,  what  is  now  termed  "  tuberculous." 

The  discovery  by  Schafer  and  Oliver  of  the  blood-pressure  and 
other  actions  of  the  extract  obtained  from  the  suprarenal  glands, 
marked  an  important  advance  in  our  knowledge,  and  at  once  placed 
the  pathology  of  Addison's  disease  upon  a  definite  scientific  basis. 
They  also  showed  that  the  suprarenal  glands  obtained  from  a  case 


26  THK    SUPRARENAL    GLANDS 

of  Addison's  disease,  post  mortem,  did  not  possess  tliis  principle, 
the  absence  of  which  is  thus  responsible  for  the  disease. 

In  the  great  majority  of  cases  Addison's  disease  is  the  result  of 
a  tubercular  infection  of  one,  or  more  commonly  both  suprarenal 
glands.  But  it  may  also  result  from  destruction  of  the  gland  by 
tumour  formation  or  by  inflammatory  conditions  or  by  simple 
atrophy.  The  tuberculous  fibro-caseous  condition  is  found  in  about 
74  to  80  per  cent,  of  the  cases,  and  it  is  interesting  to  note  that  it 
is  very  frequently  the  only  tuberculous  lesion  found  in  the  bixly. 

There  are,  however,  a  number  of  cases  on  record,  which  have 
been  considered  by  various  writers  as  throwing  some  doubt  ujxm  the 
constant  associations  of  lesions  of  the  suprarenal  glands  with  the 
symptoms  of  Addison's  disease.  These  may  be  classified  as  follows : — 

1.  Cases  of  destruction  of  the  suprarenal  glands  without  any 
symptoms  of  Addison's  disease  ;  and, 

2.  Cases  with  t\-pical  symptoms  of  Addison's  disease  without  any 
post-mortem  lesion  in  the  suprarenal  glands. 

In  the  attempt  to  find  an  explanation  of  the  latter  cases,  the  losion 
has  been  thought  to  have  been  situated  in  the  semilunar  ganglia 
and  neighbouring  sympathetic  ple.xuses,  and  we  may  thus  divide 
these  conditions  into — 

(a)  Cases  in  which  the  semilunar  ganglion  had  been  found  to  lie 

affected,  and 

(b)  Cases  in  wiiich  the  semilunar  ganglion  was  normal.     I-et  us 

discuss  these  in  detail. 

1.  Cases  in  which  the  patient  showed  no  symptoms  of  Addison's 
disease  during  life,  and  yet  both  suprarenal  glands  were  found 
extensively  destroyed  at  death,  are  not  very  numerous.  It  must 
here  be  recognised  that  the  important  symjUom,  often  the  first  one 
to  raise  suspicion  of  Addison's  disease,  is  the  presence  of  pigmenta- 
tion. Asthenia,  loss  of  cardio-vascular  tone,  and  diminished  blood- 
pressure  may  be  present  and  completely  overlooked  from  this 
])oint  of  view  if  ]iigmcntation  In;  absent.  Pigmentation  requires 
usually  some  little  time  to  develop,  antl  if  the  rase  run  an  acute  course 
it  may  be  absent  altogether  or  escajie  notice,  and  thus  the  diagnosis 
of  Aildison's  disea.se  be  overlooked  during  life.  On  the  other  hand, 
if  the  glands  be  only  partially  destroyed,  sufficient  medullan.'  tissue 
may  remain  to  carry  on  the  projicr  function,  especially  with  the  help 
of  the  accessory  chromaffin  cells. 

2.  Cases  in  which  the  symptoms  of  Addison's  disease  were 
t5*pically  jirescnt  and  the  suprarenal  glands  yet  found  normal  after 
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death  are  extremely  rare.  Only  one  or  two  have  been  fully  re- 
corded, and  the  glands  of  none  of  these  cases  were  examined  by 
the  bichromate  or  blood-pressure  methods,  and  thus  we  cannot  say 
that  although  the  medullary  cells  appeared  normal  they  contained 
adrenalin. 

Many  observers  have  reported  cases  in  which  they  found  post- 
mortem changes  in  the  suprarenal  glands,  but  not  sufficient  in  their 
opinion  to  be  completely  responsible  for  all  the  symptoms  of  Addison's 
disease,  and  thus  there  gradually  grew  up  a  school  of  workers  who 
shifted  the  primary  lesion  from  the  suprarenal  glands  to  the  ad- 
jacent semilunar  gangha.  The  question  of  the  involvement  of  the 
sympathetic  system  has  been  much  disputed,  and  is  even  now  not 
at  all  accurately  understood.  Many  observers  have  recorded  pro- 
nounced changes,  and  many  others  have  been  unable  to  detect 
any  deviation  from  what  they  regarded  as  normal.  Some  writers 
have  thought  that  both  lesions  are  actually  usually  present,  and  each 
presents  a  definite  series  of  symptoms. 

It  is  an  extremely  difficult  thing  to  be  certain  of  the  significance 
of  the  changes  found  in  the  semilunar  ganglia  in  Addison's  disease.  I 
have  myself  made  a  very  full  investigation  of  this  subject  and  studied 
the  histology  of  the  cells  in  the  semilunar  and  other  sympathetic 
ganglia  at  different  ages.  At  a  very  early  age  these  cells  become 
loaded  with  pigment  (as  early  as  at  birth)  and  surrounded  by  satellite 
cells.  Their  nuclei  become  eccentric,  double,  and  often  absent 
altogether,  and  at  puberty  it  would  almost  appear,  judging  from  a 
histological  examination  of  the  cells  alone,  they  were  atrophied  and 
non-functionally  active.  This  renders  conclusions  drawn  from  a 
microscopic  examination  of  the  cells  of  the  semilunar  ganglia  in 
Addison's  disease  exceedingly  doubtful.  And  as  this  ganghon  is  so 
liable  to  be  also  involved  in  the  inflammatory  processes  surround- 
ing the  diseased  suprarenal  glands,  secondary  changes  in  its  cells 
are  also  produced.  It  is  of  course  to  be  expected  in  cases  where 
a  venous  exhaustion  of  the  gland  has  taken  place,  that  the  cells 
in  the  semilunar  gangha  should  show  changes  typical  of  exhaus- 
tion also. 

Addison's  disease  usually  is  considered  to  run  a  somewhat  chronic 
course,  but  several  cases  are  on  record  in  which  the  total  duration 
of  the  symptoms  was  only  a  few  days.  A  case  is  recorded  by  Lecky 
in  1906  in  which  the  disease  only  produced  marked  symptoms  during 
the  last  eleven  days  of  life,  but  as  pigmentation  was  present  the 
disease  was  correctly  diagnosed  during  hfe. 
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A  still  more  acute  case  came  under  my  own  observation  in  1910, 
the  patient  being  a  young  woman  who  was  admitted  to  the  Royal 
Infirmary,  Edinburgh,  complaining  of  great  weakness.  She  had  been 
at  work  up  till  the  pre\-ious  day  as  usual,  and  came  home  with  a 
slight  headache.  Next  day  the  headache  was  worse,  she  was  extra- 
ordinarily tired,  and  perspired  profusely.  Then  she  came  to  the 
Infirmary  by  car,  but  was  unable  to  walk  to  the  Medical  Outpatient 
•  Department.  Her  previous  health  had  always  been  good,  and  she 
was  a  basket-maker  by  trade.  She  was  immediately  put  to  bed, 
but  the  weakness  rapidly  increased,  the  blood -pressure  became  very 
low,  and  she  died  next  morning.  There  was  only  very  slight 
pigmentation.  At  the  autopsy  one  suprarenal  was  completely 
destroyed  by  a  tuberculous  lesion ;  the  other  showed  complete 
absence  of  adrenalin  by  the  bichromate  stain. 

What  is  usually  termed  "  Addison's  disease  "  is  to  be  regarded 
merely  as  one  of  the  most  chronic  forms  of  suprarenal  inadequacy. 
Suprarenal  insufficiency  is  an  extremely  common  condition,  and  is 
liable  to  occur  as  the  result  of  any  strain  suddenly  placed  on  the 
organism.  Any  acute  fever  tends  to  produce  this  condition,  and  as 
the  continuous  flow  of  adrenalin  into  the  blood  stream  plays  such  an 
important  part  in  the  maintenance  of  the  cardio-vascular  tone,  its 
cessation  even  for  only  a  short  time  is  Uable  to  produce  serious  effects, 
and  if  the  gland  is  unable  to  recover  quickly  death  must  take  place. 
If  the  gland  lie  greatly  exhausted  but  still  able  to  slowly  re<  over 
its  function,  then  the  illness  will  be  followed  by  a  period  of  long  con- 
valescence, as  may  occur  in  typhoid  fever,  or  by  great  weakness,  as 
after  influenza. 

The  therapeutic  problem  is  to  replace  the  diminished  supply 
of  adrenahn,  and  thus  tide  the  gland  over  this  critical  jjcriod  until 
it  is  able  to  recover  its  function.  The  difficulty  is  that  to  do  this 
successfully  it  is  necessary  to  give  the  adrenalin  continuously  in 
small  quantities.  This  is  not  easy  to  do.  Its  administration  by 
mouth  does  not  answer  this  purpose!  well,  although  it  must  be 
remembered  that  it  is  not  digested  by  the  gastric  juice.  Sub- 
cutaneous injection  is  liable  to  constrict  the  vessel  locally  and 
prevent  absor|)tion  to  some  extent,  while  intravenous  injection  is 
not  always  practical  or  advisable.  Possibly  adrenalin  given  in 
dilute  solution  by  the  rectum  may  be  capable  of  gradual  and  slow 
absorption. 
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The  President  thought  they  must  all  agree  that  they  had  listened 
to  a  most  interesting  and  very  able  paper  from  Dr  Bruce.  They 
much  regretted  that  they  had  not  had  the  epidiascope  nor  a  black- 
board to  enhance  the  interest,  but  even  without  them  the  interest 
had  been  great.  The  subject  was  an  interesting  and  difficult  one, 
and  on  looking  back  some  of  them  no  doubt  wished  they  had  had 
before  some  of  the  knowledge  which  had  been  revealed  in  Dr  Bruce's 
paper. 

Dr  Byrom  Bramwell  felt  sure  the  Society  would  agree  that  they 
were  extremely  glad  to  see  that  Dr  Ninian  Bruce  was  so  successfully 
following  in  the  footsteps  of  his  distinguished  father.  Much  of  Dr 
Alexander  Bruce's  best  work  was  brought  before  this  Society,  and 
he  hoped  this  contribution  was  only  the  beginning  of  a  long  series 
of  valuable  contributions  from  his  son,  who  promised  to  be  equally 
distinguished. 

Personally  he  had  been  very  much  interested  in  the  subject  of 
Addison's  disease  during  the  whole  time  he  had  practised  as  a 
physician.  As  Dr  Bruce  said,  Addison  himself  thought  the  disease 
might  be  due  to  any  lesion  of  the  suprarenal  capsules,  such  as  cancer. 
\\'ilks  very  strongly  opposed  this,  and  his  views  were  followed  by  the 
Guy's  Hospital  staff. 

In  the  year  1877,  Dr  Bramwell  published  a  case  in  the  British 
Medical  Journal  (vol.  i.  p.  256)  in  which  disease  of  only  one  suprarenal 
was  present  with  pigmentation  ;  it  was  a  complicated  case,  and  being 
a  young  man,  he  did  not  venture  to  lay  too  much  stress  upon  it. 
That  paper  was  criticised  by  the  then  lecturer  on  physiology  at 
Guy's  Hospital,  now  a  very  distinguished  physician  ;  he  stated  that 
Addison's  disease  was  never  due  to  destruction  of  one  suprarenal. 
On  looking  up  the  literature,  Dr  Bramwell  found  that  three  cases 
were  recorded  in  Dr  Greenhow's  work  on  Addison's  disease  in  which 
one  suprarenal  capsule  only  was  diseased,  and  that  one  of  these  cases 
had  actually  been  observed  by  the  very  gentleman  who  had  criticised 
him.  It  must,  however,  be  admitted  that  these  cases  were  extremely 
rare.  It  was  difficult  to  reconcile  some  of  the  post-mortem  findings 
with  the  clinical  features.  Cases  were  occasionally  met  with  in 
which  both  capsules  had  been  completely  destroyed  and  in  which 
the  typical  symptoms  of  Addison's  disease,  such  as  pigmentation 
of  the  skin,  were  not  present ;   cases  were  occasionally  met  with  in 
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which  the  suprarenal  capsules  were  apparently  heathy,  so  far  as  the 
older  methods  of  examination  at  all  events  were  concerned,  and  in 
which  some  at  all  events  of  the  characteristic  symptoms  of  Addison's 
disease  were  present — cases,  for  example,  of  abdominal  tuberculosis 
involving  the  sympathetic.  In  the  article  on  Addison's  disease 
in  his  'Atlas  of  Clinical  Medicine,"  he  (Dr  Bramwell)  had  referred 
to  the  obser\'ations  of  two  French  physicians  who  suggested  that 
the  real  cause  of  Addison's  disease  was  in  the  abdominal  sympathetic 
and  not  in  the  suprarenal  glands.  In  that  article  he  suggesteil  that 
some  of  the  symptoms  of  Addison's  disease  were  j>erhaps  due  to  the 
diminished  or  abohshed  secretion  of  the  suprarenal  glands,  and 
others  to  disease  of  the  abdominal  sympathetic  ;  he  still  believed 
that  that  was  a  satisfactory  explanation  of  the  sj'mptoms  in  some 
cases  ;  it  was  perhaps  supported  by  the  close  relationship  which 
Dr  Bruce  had  shown  to  exist  between  the  suprarenals  and  the  sym- 
pathetic system  of  nerv'es.  The  anomalies  between  the  clinical  and 
post-mortem  findings  could  perhaps,  in  some  cases,  be  explained  by 
the  presence  of  accessory  suprarenals,  the  presence  of  which  and  the 
pathological  changes  in  which  had  not  been  noted  at  the  ]K>st 
mortem. 

Dr  Bramwell  had  likened  the  pigmentation  of  Addistm's  disease 
to  the  eruption  of  a  fever.  It  was  exceeilingly  difTicult  to  diagnose 
a  fever  without  the  eruption,  at  all  events  lu'fore  modem  bacterio- 
logical developments,  and  it  was  very  difTicult  to  diagnose  Addis<in's 
disease  in  cases  in  which  there  was  no  pigmentation.  He  had  seen 
several  cases  in  which  there  was  no  pigmentation,  or  where  the 
pigmentation  was  so  slight  it  could  hardly  l>e  recognised.  He  had 
always  laid  the  greatest  stress  on  asthenia — the  general  weakness, 
the  feebleness  of  the  heart  and  heart  sounds,  and  the  low  blood- 
pressure  ;  it  was  the  fundamental  feature  of  Addison's  disease  and 
was  far  more  important  than  the  pigmentation.  It  was  sometimes 
very  difficult  to  determine  whether  the  skin  was  pigmented  or  not ; 
this  was  illustrated  by  a  case  which  came  under  his  observation  when 
he  was  an  assistant-physician  in  the  Royal  Infirmary.  A  patient 
came  to  tlte  Out-patient  Department  with  pronouncc<l  asthenia.  His 
face  and  hands  were  dark,  but  he  had  In-en  expose*!  to  the  sun  ; 
Dr  Bramwell  thought  that  the  skin  of  his  back  was  a  little  darker 
than  it  ought  to  be.  but  he  could  not  bo  sure  of  this  not  h.iving  seen 
the  patient's  back  before.  The  housi'-|)hysirian  wAs  ask«il  to  bring 
in  the  man's'  wife — they  were  seeing  patients  at  the  time  in 
Lauriston  Lane.    The  house-physician  went  into  the  waiting-room 
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and  brought  in  the  woman  ;  she  was  asked  to  look  at  the  patient's 
back  and  say  whether  it  was  darker  than  formerly.  She  said,  "  I 
coLildna'  say,  I  never  saw  his  back  before."  Dr  Bramwell  then  said, 
"  Do  you  mean  to  tell  me  that  you  never  saw  your  husband's  bare 
back  before  ?  "  She  replied,  with  some  indignation,  "  He's  no  my 
man  at  aU."  The  house-physician  had  brought  in  the  wrong 
woman !  Wlien  the  right  woman  was  brought  in,  she  did  think 
that  the  patient's  back  was  a  httle  darker.  Ultimately  a  small 
patch  of  pigmentation  was  detected  on  the  buccal  mucous 
membrane :  that  was  a  very  important  diagnostic  point.  Dr 
BramweU  had  always  attached  the  greatest  diagnostic  value  to 
pigmentation  on  the  mouth  or  tongue  or  under  the  tongue.  In 
that  case  the  asthenia  was  very  marked.  The  patient  fell  down 
on  his  way  to  the  wards  ;  he  died  two  days  later,  and  the  typical 
lesion  of  Addison's  disease  was  found  in  the  capsules.  Dr  Bramwell 
had  seen  and  reported  some  cases  in  which  there  was  no  tuberculous 
lesion  :  that  he  thought  a  suggestive  point  with  regard  to  treat- 
ment. He  had  been  dissatisfied  with  the  results  of  suprarenal  treat- 
ment in  Addison's  disease  :  the  results  were  very  different  from  the 
thyroid  treatment  in  myxoedema.  In  the  one  of  his  cases  in  which  it 
had  produced  the  most  marked  benefit  and  which  ultimately  proved 
fatal,  there  was  no  tuberculous  lesion  of  the  capsules,  but  fatty 
atrophy.  He  had  suggested  that  the  reason  for  the  non-success  of 
suprarenal  treatment  in  Addison's  disease  was  perhaps  due  to  the  fact 
that  in  the  great  majority  of  the  cases  the  lesion  was  a  tuberculous 
destruction  of  the  suprarenals.  If  the  lesion  of  myxoedema  was 
complete  tuberculous  destruction  of  the  thyroid  the  probability  was 
that  one  would  not  get  anything  Uke  such  satisfactory  results  from 
thyroid  treatment  as  one  did  in  that  disease  in  which  the  lesion  was 
a  fibroid  atrophy. 

Dr  Bruce  mentioned  a  case  in  which  he  said  the  disease  was  of 
two  and  a  half  days'  duration.  Dr  Bramwell  thought  that  the 
symptoms  had  in  all  probability  been  present  in  some  degree  pre- 
viously for  a  much  longer  period,  seeing  that  the  capsules  were  found 
to  be  caseous  and  completely  destroyed.  It  was  far  more  reasonable 
to  suppose  that  in  that  case  symptoms  had  been  present  and  not 
obsen^ed  than  that  Addison's  disease  had  developed  in  two  and  a 
half  days. 

The  chief  point  of  novelty  in  Dr  Bmce's  paper  was,  however, 
the  suggestion  that  sudden  heart  failure  in  diphtheria,  influenza, 
and  many  other  diseases  is  due  to  a  defect  in  suprarenal  secretion. 
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Dr  Bramwell  thought  that,  until  further  evidence  was  forthcoming, 
it  must  merely  be  regarded  as  a  suggestion  and  a  theon,' ;  it  would 
be  straining  the  facts,  without  further  e\ndence,  to  attach  any  very 
great  importance  to  it.  The  suggestion  was  that  in  diphtheria, 
influenza,  etc..  the  function  of  the  suprarenals  was  temporarily 
exhausted.  This  was  no  doubt  a  fascinating  suggestion,  but.  so 
far  as  he  had  gathered,  it  was  merely  a  theorA".  As  regards  heart 
failure  in  diphtheria,  one  knew  that  changes  were  frequently  found 
in  the  muscle  of  the  heart  and  in  the  ner\'es  supphnng  the  heart. 
He  thought  that  unless  these  myocardial  and  ner\'ous  lesions  were 
proved  to  be  absent  it  would  be  going  beyond  the  facts  to  ignore 
these  alterations  and  to  suggest  that  the  heart  failure  was  due  to  a 
defect  in  the  suprarenal  secretion.  Much  more  information  was 
necessarj'  beiore  coming  to  such  a  conclusion  as  that. 

There  were  many  other  points  which  might  be  alludetl  to :  one 
was  that  Dr  Bruce  said,  if  he  understood  him  correctly,  that  in 
exophthalmic  goitre  there  was  no  pigmentation.  (Dr  Bruce  re- 
marked that  he  had  said  one  should  in  that  case  think  there  was  a 
suprarenal  defect.)  Dr  Bramwell  did  not  think  one  was  justified 
in  saying  that.  For  many  years  it  had  been  well  known — it  was 
pointed  out  by  Dr  David  Dnimmond  of  Newcastle — that  in  many 
cases  of  exophthalmic  goitre  there  is  very  marked  pigmentation. 
He  had  seen  some  of  those  cases  examine<l  post  mortem  where  the 
suprarenals  were  perfectly  normal. 

He  wished  again  to  compliment  Dr  Hnice  on  his  interesting  paj>pr: 
it  was  a  valuable  piece  of  work. 

Dr  Church  said  that  Dr  Bnice's  paper  had  thrown  light  on  many 
points  which  physicians  found  difficulties.  No  amount  of  reading 
of  journals  seemed  to  give  one  much  information  ;  indeed,  literature 
was  often  conflicting  on  the  actions  and  interactions  of  the  hormones 
of  the  different  internal  secretions.  Dr  Bnice's  paper  seemed  to 
him  an  epoch-making  one,  touching,  as  it  did,  so  many  points  of 
pathological  interest  in  the  uses  of  the  ductless  glands.  For  instance, 
the  hormone  of  the  secreting  cells  of  the  pancreas  (homionodine) 
held  in  check  the  activity  of  the  thyroid.  Dr  Church  had  under 
his  care  a  case  of  exophthalmos  that  had  liccn  greatly  benefited  by 
the  administration  of  hormoncHline.  In  the  evolution  of  this 
subject  he  believed  it  would  be  found  that  one  ductless  gland  might 
augment  or  diminish  the  activity  of  another.  Possibly  ojieration 
for  enlarged  thyroid  would  become  more  rare  than  it  is  now.     Dr 
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Church  felt  that  neurologists  in    particular  were  much  indebted 
to  Dr  Bruce  for  his  contribution  on  this  difficult  subject. 

Professor  Caird  thought  the  Society  might  congratulate  itself 
on  having  such  a  difficult  subject  handled  so  well  by  Dr  Bruce  in 
bringing  forward  his  arguments.  From  every  point  of  view  one 
might  regard  the  communication  as  a  very  able  piece  of  work. 
The  lucidity  and  logic  which  characterised  the  paper  emphasises 
the  value  of  experimental  pathology  on  animals. 

One  would  not  like  to  say  very  much  with  regard  to  the  paper 
in  connection  with  its  clinical  apphcations,  but  he  admitted  that  he 
was  tempted,  by  some  remarks  made  by  Dr  Bruce  more  than  a  year 
ago,  to  utilise  his  observations  in  two  anxious  cases.  Instead  of 
carrying  out  simple  intravenous  administration  of  saline,  continuous 
subcutaneous  infusion  prolonged  the  patient's  life  for  a  greater 
period  than  usual  and  even  raised  hopes  of  success,  which,  however, 
was  unfortunately  not  attained.  Future  attempts  on  similar  hnes 
may  yield  something  better. 

Dr  Claude  Ker  said  Dr-  Bruce's  paper  was.  important  from  the 
therapeutic  point  of  view.  If  something  could  be  got  which  would 
really  make  one  master  of  heart  failure  in  diphtheria,  one  would 
save  anything  between  lo  and  20  lives  in  Edinburgh  annually. 
WTien  he  (Dr  Claude  Ker)  had  the  good  fortune  to  hear  Dr  Bruce's 
preliminary  paper,  he  (Dr  Bruce)  was  not  very  encouraging  as  re- 
gards the  practical  treatment  by  adrenahn,  because  he  then  made  it 
very  clear,  as  he  had  again  done  to-night,  that  to  obtain  any  real 
benefit  the  administration  of  adrenalin  must  be  constant.  That 
was  a  practical  difficulty.  Dr  Claude  Ker  had  gathered  from  Prof. 
Caird  that  he  had  added  adrenalin  to  normal  saline  and  injected  it 
several  times  daily  ;  that  was  nothing  like  a  constant  administra- 
tion. Adrenahn  had  been  given  at  short  intervals  of  three  or  four 
hours  as  a  drug  in  diphtheria  for  many  years.  It  must  be  ten  years 
since  Rolleston  introduced  it,  and  he  still  held  to  it  as  a  valuable  drug 
in  diphtheria.  He  (Dr  Claude  Ker)  had  never  heard  of  anything  to 
help  a  progressive  heart  failure  in  diphtheria.  What  he  wanted  to 
discover  was  a  method  of  continuous  administration  of  adrenahn. 
Dr  Bruce  had  mentioned  giving  it  high  up  in  the  rectum.  It  was 
one  of  the  most  hopeless  and  painful  things  to  stand  by  a  case  of 
diphtheria  with  heart  failure  ;  the  end  was  absolutely  inevitable, 
and  sometimes  the  condition  lasted  for  several  days.     They  had  to 
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remember  what  Dr  Bramwell  had  said,  that  they  had  myocardial 
lesions  in  heart  'failure — some  were  adrenal  cases,  some  purely 
nervous  cases,  some  muscle  cases,  and  so  on.  or  these  might  be  com- 
bined. All  he  wished  to  contribute  to  the  discussion  was  that 
adrenalin  given  either  by  the  mouth  or  hypodermically  had.  in 
his  opinion,  proved  a  failure. 

Dr  Berry'  Hart  asked  if  it  would  not  be  possible  to  try  the  trans- 
plantation of  the  suprarenal.  It  might  be  done  in  the  lower  animals 
first,  although  it  did  not  seem  a  ven,'  feasible  proposition  in  this 
country'.    That  might  give  the  desired  continuous  administration. 

Dr  Ailchispii  Robertson  asked  if  it  could  not  be  given  as  thyroid 
was  first  given,  namely,  feeding  the  patient. 

Dr  Bruce  replied  that  there  did  not  seem  to  be  much  more  for 
him  to  say,  except  that  when  one  took  up  a  subject  like  this  and 
discussed  the  changes  which  take  plac«,  one  was  sometimes  inter- 
preted as  insinuating,  as  it  were,  that  this  was  the  only  structure 
that  is  diseased  under  these  conditions :  the  suprarenal  is  only  one 
of  the  glands  which  is  affected  by  these  conditions,  the  other  internal 
secreting  glands  show  corresponding  and  equally  imi>ortant  changes. 
Acute  processes  also  arise  from  involvement  of  the  other  internal 
secreting  glands. 

In  connection  with  Dr  Bramwell's  remarks  as  to  whether  the 
case  he  had  referreil  to  could  have  run  an  Adilis<inian  nnirse  in  z\ 
days,  it  becomes  a  cjuestion  of  what  one  really  means  by  using  these 
terms.  What  happened  apparently  was  that  the  patient  had  a 
relative  suprarenal  inadequacy  developing  from  a  jirogressive 
lesion  in  the  suprarenals  and  gradually  destroying  the  chromaffin 
tissues.  Obviously  he  had  been  getting  weaker  gradually.  I'ut  he 
had  a  sufficient  supply  of  adrenalin  to  keep  him  going,  and  he  would 
have^one  on  with  that  until  he  had  some  strain  ;  then  the  symi>tom>< 
of  an  acute  insulfit  ienry  were  sujwrposod  on  the  chronic.  The  cor- 
rect way  would  be  to  say  a  suprarenal  inadequacy  had  existetl  for  a 
fairly  long  time  with  an  acute  termination  of  2J  days'  duration. 

The  question  of  treatment  by  adrenaliji  was  a  ver>'  difficult  one. 
There  were  a  number  of  cases  recorded  in  the  litcratiire  in  which 
the  results  had  been  considered  satisfarton,'.  It  was  quite  ]vissible 
that  if  the  exhaustion  was.  as  it  were,  not  very  great,  by  giving 
adrenalin  in  some  form  at  short  inter\als.  one  might  give  sufficient 
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to  tide  the  gland  over  and  allow  it  to  regain  its  normal  function. 
WTien  one  says  "  continuous  administration  is  necessary,"  that  is 
really  the  ideal  that  one  would  have  to  aim  at.  It  is  a  sufficient 
explanation  why  it  is  that  in  many  cases  small  quantities  produce 
no  benefit  whatever.  Continental  observers  had  reported  cases 
in  which  small  quantities  have  been  given  and  proved  satisfactory, 
and  in  the  two  cases  referred  to  by  Prof.  Caird,  improvement 
resulted.  This  appeared  to  be  a  method  which  was  worth  trying, 
but  the  proper  way  to  give  it  continuously  is  a  question  which  still 
requires  a  great  deal  of  working  out.  By  giving  small  quantities 
one  might  be  able  to  prevent  a  partial  exhaustion  becoming  complete, 
whereas  if  this  were  not  done  complete  exhaustion  would  result,  and 
complete  exhaustion,  even  of  quite  short  duration,  means  death. 


Meeting  II. — November  19,  1913 

Dr  John  Playfair,  President,  in  the  Chair 
This  was  a  chnical  meeting  held  in  the  Royal  Infirmary. 

I.  E.XHiBiTiON  OF  Patients 
Medical  Cases 

1.  Dr  Dawson  Turner  showed — 

{a)  N.EVUS  OF  THE  CHEEK,  Under  radium  treatment,  in  a  male, 
aged  17  months.  The  dose  so  far  has  been  one  of  44  milligramme- 
hours. 

(b)  Cheloid  in  a  female,  aged  21,  under  radium  treatment. 
Patient  suffered  from  an  extensive  port-wine  stain,  which,  after 
treatment  by  carbonic  snow  and  nitric  acid,  developed  a  cheloid 
in  the  lower  portion.  This  extended  rapidly,  but  has  yielded  to 
radium.  The  port-wine  stain  is  also  disappearing.  Dose,  399 
milligramme-hours. 

2.  Dr  Norman  Walker  showed — 

{a}  A  boy,  aged  6,  with  a  n^vus  on  the  flexor  aspect  of  the  left 
forearm.  It  grew  gradually  from  a  diameter  of  J  of  an  inch  up  to 
one  inch  in  diameter,  and  then  gradually  began  to  improve,  and  now 
looks  as  if  it  had  been  very  successfully  treated  by  radium. 
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(6)  A  girl,  aged  21.  A  fortnight  before  got  her  finger  "  poisoned. " 
It  was  dressed,  she' says,  with  boric  soap  :  no  other  antiseptic  was 
applied.  On  the  right  elbow  is  a  lesion  like  that  of  a  bum  of  the 
second  degree,  a  red  area  with  a  sharply  outlined  edge  and  clear 
blister  in  the  centre.  On  the  left  wrist  is  one  small,  clean,  round 
bhster  the  size  of  a  3d.  piece.  A  cast  of  the  condition  as  first  seen 
ivas  exhibited. 

3.  Dr  John  L).  1  mnru-  >h(»wed — 

Spastic  paraplegia  in  a  child,  aged  7  years.  Legs  fairly 
developed,  but  she  can  only  walk  if  supported,  and  with  legs  crossed  ; 
plantar  reflexes  extensor.  Arms  strong.  Visceral  functions  nonnal. 
IntelUgence  good.  Wassermann  reaction  negative.  Probably  due 
to  a  congenital  defect  in  the  brain  at  the  upper  end  of  each  Rolandic 
area  (porencephaly). 

4.  Dr  Robert  A.  Fleming  showed — 

(rt)  AUatuUa.  fireman,  s.s.  Swazi.  Case  of  beri-beri.  wet  type. 
History  3  weeks.  Began  with  weakness,  pains  in  chest,  and  later 
all  over  body.  Leg  jerks  all  lost.  Extensive  areas  of  anicsthesia, 
not  confined  to  legs.  No  hyjiera?sthcsia  except  slight  muscle  tender- 
ness— in  calf  muscles  in  particular.  Dropsy  of  legs  and  feet  (now 
disappeared).  Dilatation  of  left  ventricle,  but  no  cardiac  irregularity. 

(b)  AUamuUa,  lascar,  s.s.  Swazi.  Case  of  beri-beri,  dr>'  type. 
Been  ill  about  same  time  as  above  patient.  Has  much  stomach 
pain  and  headache.  Leg  jerks  all  lost.  Extensive  and  rather 
similar  areas  of  an.x'Sthesia  to  previous  case.  Rather  more  hyper- 
a^thesia  of  muscles  of  calves.  No  dropsy.  Much  less  e\ndence  of 
any  dilatation  of  left  ventricle.  Both  cases  fed  in  part  on  rice  water. 
Other  less  definite  cases  amongst  crew  at  same  time. 

3.  Dr  Eduin  Brmicell  showed — 

Two  cases  of  familial  nervous  disease. 

Case  I.  C.  G.,  aged  17J,  a  message-boy.  History.  \\.  age  of 
13,  mother  noticed  some  stiffness  of  left  knee.  Two  years  ago  began 
to  dnig  left  and  a  little  later  right  leg.  About  same  time  it  was 
noticed  that  voice  was  somewhat  "  thick,"  and  his  hands  shaky, 
es]H>cially  on  attempting  to  lift  anything.  Symptoms  have  become 
slowly  though  progressively  worse. 

f-amily  History,  i.  Male,  aged  17  (patient)  ;  2.  Male,  aged 
14;   3.  Male,  aged  2  ni.iniUs  .ii.-,i  .ii  l.ronchitis ;  4.  Male,  aged  11 
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(2nd  patient)  ;'  5,  Female,  aged  10  ;  6,  Male,  aged  8  ;  7.  Male, 
aged  6  ;  8.  Female,  aged  4J  ;  9.  Male,  aged  2\  ;  10.  Male,  aged  i 
year.  No  miscarriages,  and  no  history  of  any  similar  affection  or 
other  nervous  disorder  in  father  or  mother's  family. 

Previous  History.  Unimportant. 

State.  No  signs  of  congenital  syphilis.  Mental  action  somewhat 
slow,  but  patient  quite  intelligent.  Speech  slow,  monotonous,  and 
markedly  syllabic.  Special  senses,  including  optic  discs,  normal. 
Shght  ptosis  on  left  side,  and  left  pupil  somewhat  smaller  than  right. 
A  few  nystagmoid  movements  on  lateral  deviation  of  eyes.  Hands 
are  somewhat  unsteady,  a  definite  intention  tremor  developing  when 
patient  lifts  anything.  Gait  markedly  spastic  and  a  little  unsteady. 
Knee-jerks  exaggerated.  Bilateral  ankle  clonus  and  Babinski 
sign.  Abdominal  reflexes  absent.  Lower  limbs  below  knee, 
especially  on  right  side,  poorly  developed,  and  dorsiflexors  of  feet 
distinctly  weak.  No  lordosis,  scohosis,  or  foot  deformity.  Oc- 
casional precipitate  micturition.  General  health  good  and  other 
systems  normal. 

Case  2.  J.  G.,  aged  II,  brother  of  last  patient.  History. — About  a 
year  ago  it  was  noticed  that  patient  walked  unsteadily  and  was 
easily  knocked  over,  that  hands  were  somewhat  shaky,  so  that  he 
had  difficulty  in  holding  a  cup  without  spiUing  its  contents,  that 
speech  was  somewhat  slow,  with  some  difficulty  in  commencing  to 
articulate,  and  that  when  patient  turned  his  head  suddenly  to  look 
at  anything,  head  shook  and  eyes  oscihated.  Walking  has  become 
more  unsteady.  Patient's  schoolmaster  advised  parents  to  take  him 
to  see  a  doctor  as  he  was  unable  to  teach  patient  to  write  properly 
on  account  of  tremor  in  hands.     No  trouble  with  micturition. 

State.  No  signs  of  congenital  syphilis.  Mentally  alert  and 
memory  good.  Patient  takes  a  good  place  at  school  and  is  not  back- 
ward. Speech  a  little  slow  and  somewhat  syllabic.  Special  senses 
including  optic  discs  normal.  Nystagmus  on  fixation  more  pro- 
nounced in  right  eye.  Shght  irregular  tremor  of  hands  which  is 
increased  on  voluntary  movement.  Patient  walks  with  legs  rather 
far  apart  and  somewhat  unsteadily.  Knee-jerks  brisk.  Non- 
persistent  ankle  clonus  and  positive  Babinski.  sign  on  both  sides. 
Scapulas  slightly  winged,  but  no  weakness  of  muscles  of  shoulder 
girdle.  No  lordosis,  scohosis,  or  foot  deformity.  Other  organs 
normal. 

Dr  Bramwell  said  that  he  showed  these  cases  because  of  their 
irarity.     The  two  patients  were  obviously  suffering  from  the  same 
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condition  ;  the  disease  was  thus  a  famihal  one.  He  regarded  the 
cases  as  examples  of  a  transition  tj'pe  between  Friedreich's  ataxia 
and  familial  spastic  paralysis.  Somewhat  similar  cases  had  been 
recorded  in  the  literature. 

6.  Dr  Lovell  Giilland  showed — 
Four  cases  of  anevrism. 


Surgical  Cases 

1.  Mr  John  Fraser  showed — 

Transplantation  of  fibvla  to  repl.\ce  an  indeviuoped 
TIBIA  in  a  child  of  6  months.  L.  A.,  6  months  old.  The  lower  half 
of  the  right  tibia  was  undeveloped  ;  the  growing  fibula  had  dis- 
placed the  foot  inwards  at  a  right  angle. 

The  fibula  was  dix-ided,  a  portion  removed  to  permit  of  straight- 
ening, and  the  ends  wired.  Into  the  gap  of  the  undevelojied  tibia, 
the  tibula  of  the  opposite  leg  was  transplanted. 

2.  Mr  Lewis  Bccsly  showed — 

Patient  after  left  inter-scapulo-thoracic  amputation  for  tuber- 
culous DISEASE  WITH  SINUSES.  History. — Injury  to  shoulder, 
1905 — onset  of  pain  two  months  later — abscess  burst,  1909. 
Radiogram  showed  tuberculous  shoulder — excised  by  anterior 
method.  Healetl  and  useful  arm  for  two  years,  then  recurrence  and 
fresh  abscesses — amputation  in  Craiglockhart,  19x3. 

3.  Mr  David  Wallace  showed — 

(a)  Diastasis  of  lower  end  of  femur  after  plating.  W.  \\ .. 
a  boy  12  years  of  age.  was  thrown  from  a  horse-rake  and  had  lett 
leg  caught  and  severely  twisted.  On  admission  the  lower  end  of 
shaft  was  just  under  the  skin  on  inner  side,  and  the  epiphysis  was 
displaced  forwards  and  outwards.  Replacement  under  an  anaes- 
thetic failed,  and  therefore,  after  extension  had  also  failed,  jilating 
was  done  on  the  iSth  day  after  injui-y.  X-raj-s  of  condition  before 
and  after  treatment. 

(/))  Partial  resection  of  stomach  for  carcinoma.  W.  N..  a 
man  4O  years  of  age,  was  admitted  on  Kith  Octol>cr  1013,  with  the 
history  of  medical  treatment  for  6  weeks  during  August  and  Sep- 
tember i()i3,  for  symptoms  indicative  of  dtKxlenal  ulcer.     He  had 
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gained  weight,  but  had  haematemesis  and  pain  after  his  return  home. 
No  palpable  tumour.  A  year  previously  suffered  from  exophthalmic 
goitre,  but  no  e\-idence  of  it  now.  24th  October,  the  middle  section 
of  stomach  excised  for  a  carcinoma  on  anterior  wall,  and  the  two 
portions  reunited.     Has  made  an  excellent  recovery. 

4.  Mr  D.  P.  D.  Wilkie  showed— 

Case  of  osTEO-CHONDRiTis  DEFORM.-\\s  JUVENILIS.  Boy,  fet.  8. 
For  the  past  four  months  has  been  Umping,  the  limp  becoming 
gradually  more  pronounced.  Has  no  pain,  and  runs  about  and  plays 
football  with  other  children.  Movements  of  affected  hip-joint 
free,  except  abduction,  which  is  markedly  restricted.  X-ray 
shows  typical  appearances,  \az.  flattening  of  epiphysis  and  rare- 
faction in  outer  and  upper  part  of  neck  of  femur. 

5.  Mr  J .  ir.  Doii'den  showed — 

(a)  Male,  aged  49.  Fracture  both  bones  of  right  leg,  May  28th, 
1913.  Shortening  two  inches.  Treated  by  hanging  legs  over  the 
end  of  the  bed  and  no  splints.  Marked  cedema  ;  position  and  length 
good  ;   union  delayed. 

(b)  Female,  aged  50.  Fracture  of  both  bones  of  leg  ;  shorten- 
ing one  and  a  half  inches.  Treated  on  third  day  by  hanging  legs 
over  end  of  the  bed.  Marked  oedema  ;  rapid  union  in  excellent 
position.     No  sphnts  used. 

6.  Mr  George  Chiene  showed — 

(a)  A  woman,  aged  35,  married,  who  three  years  ago  was  treated 
for  indigestion  ;  since  then  she  has  never  been  absolutely  well,  and 
has  suffered  from  constipation.  Several  months  ago  she  began  to 
complain  of  cohcy  pains  in  the  abdomen,  two  months  ago  the  pain 
became  much  worse,  the  constipation  increased,  she  got  thinner,  and 
did  not  take  her  food  well.  A  fortnight  prior  to  admission  the  pain 
became  so  bad  that  she  called  in  her  doctor ;  during  this  fortnight 
she  had  been  given  suppositories,  hquorice  powder,  cascara,  large 
amounts  of  calomel  (20  grains),  and  castor  oil  (3d.  and  6d.  bottles), 
also  enemata  every  day  for  the  last  week,  none  of  which  had  any 
result.  Flatus  had  not  been  passed  for  a  week,  during  which  time 
she  had  bihous  vomiting  daily.  On  examination  the  patient  is 
pale  and  emaciated,  tongue  furred  and  dry  in  the  centre  ;  pulse 
85  per  minute,  temperature  98  ;  abdomen  very  distended  and  tym- 
panitic, ladder  patterns  well  marked  at  inteivals,  most  resistance 


40  EXHIBITION    OF    PATIENTS 

on  palpation  in  the  region  ol  tlie  ca-cum ;  rectal  examination  nega- 
tive. Given  an  enema,  held  li  pints,  but  no  result  was  returned. 
Operated  on  the  same  afternoon  (nth  August  1913),  transverse 
incision  below  umbihcus,  caecum  and  large  intestine  greatly  dis- 
tended, malignant  stricture  in  sigmoid  fle.xure.  Transverse  colon 
brought  out  through  incision,  and  colostomy  jjerformed,  a  Murj>hy's 
button  being  used  in  preference  to  Paul's  tube.  Gradual  improve- 
ment, and  sickness  stopped.  On  the  23rd  of  August  the  patient  was 
operated  on  for  the  removal  of  the  tumour.  The  patient  was  ])ut 
in  the  Trendelenberg  position  and  an  oblique  incision  made  in  the 
left  iliac  fossa  ;  the  peritoneum  was  divided  on  the  outer  edge,  and 
about  8'  of  the  sigmoid,  including  the  tumour  and  corresponding 
mesentery  and  glands,  were  removed.  An  end-to-end  anastomosis 
was  then  performed.  A  microscopic  examination  of  the  grcjwth 
showed  it  to  be  a  columnar-celled  carcinoma.  On  the  c>th  of 
September  the  edges  of  the  colostomy  wound  were  freed  without 
opening  into  the  peritoneal  cavity,  and  invaginated  with  two  rows 
of  sutures ;  the  skin  was  then  closed,  and  no  leakage  has  since  taken 
place.  Since  the  operation  the  ])atient  has  already  gained  a  stone  in 
weight.  The  chief  point  of  interest  in  the  case  was,  that  the  patient's 
symptoms  on  admission  were  by  no  means  severe,  notwithstand- 
ing the  fact  that  she  had  had  absolute  obstruction  for  a  fortnight. 
Further,  the  amount  of  purgative  medicine  she  had  consumed  in 
that  time  was  enormous.  Considering  what  she  had  gone  through 
it  was  thought  advisable  at  the  third  operation  to  use  the  simplest 
method  of  closing  the  colostomy  wouml.  This  has  been  entirely 
successful,  as  no  leakage  has  occurred,  and  the  bowels  are  mo\-ing 
regularly,  although  the  patient  still  requires  to  take  opening  medicine. 

The  incisions  were  drawn  attention  to,  and  recommended  in 
preference  to  the  middle  line  or  rectal  incisions  so  frequently 
employed  in  similar  cases. 

A  water-colour  drawing  of  the  specimen  remo\'ed  was  exhibited. 

{b)  A  widow,  aged  4^,  who  was  operated  on  in  1804  for  fibroids 
by  the  late  Mr  Annandale.  In  H)oi  she  was  again  o]>erat«i  on  by 
him  for  ventral  hernia  ;  she  then  remained  well  until  190S.  when  a 
recurrence  of  the  hernia  took  place.  It  gradually  grew,  but  gave  rise 
to  no  trouble  until  about  three  weeks  before  admission  to  hospital 
(September  gth,  1913).  when,  after  some  heavy  lifting,  she  had 
severe  pain  in  the  right  lower  alxlonjen  as  well  ;ls  sickness ;  there 
was  no  obstruction,  however.  She  remainwl  in  Iwd  lor  a  week, 
being  treated  with  fomentations ;  the  vonuting  ceased,  and  the  j>ain 
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was  easier,  but  on  rising  the  pain  gradually  returned  and  became  so 
severe  that  she  came  up  to  hospital ;  there  was,  however,  no  further 
vomiting.  On  admission  the  pulse  was  80,  the  temperature  97  ; 
there  was  a  large  irregular  swelhng  just  above  the  pubis  with 
puckered  and  pigmented  skin  over  it,  which  bulged  on  coughing. 
In  the  right  upper  quadrant  there  was  a  hard,  tender  swelling,  about 
the  size  of  an  egg.  After  two  or  three  days  of  palliative  treatment, 
during  .which  time  the  tenderness  and  swelling  diminished,  a  large 
transverse  incision  was  made  above  the  pubis,  and  a  hernial  sac, 
of  considerable  size  and  with  numerous  loculi,  was  opened  into. 
The  bladder  was  drawn  up  above  the  pubis  and  adherent  to  the 
hernial  sac.  Numerous  coils  of  small  intestine  were  found  Hghtly 
bound  together  by  a  fibrinous  exudation,  which  was  easily  severed 
without  any  bleeding  occurring.  The  greater  portion  of  the  contents 
having  been  reduced,  attention  was  then  turned  to  the  hard  mass 
already  mentioned  ;  this  was  found  to  be  caused  by  a  strangulated 
epiploic  appendix,  and  also  a  nipping  of  the  wall  of  the  intestine 
in  the  immediate  vicinity.  The  cavity  also  contained  some  serous 
fluid,  cultures  of  which  were  taken,  but  gave  a  negative  result.  The 
appendix  was  amputated,  the  excess  of  skin  along  with  the  ^ac 
excised,  and  the  hernial  wound  closed  by  Mayo's  method.  After 
the  patient  was  returned  to  bed  a  branch  of  the  deep  epigastric 
artery  bled  freely,  and  a  portion  of  the  skin  wound  had  to  be  opened 
up.     With  this  exception  the  convalescence  was  uneventful. 

As  far  as  I  know,  the  involvement  of  an  epiploic  appendix  in 
such  a  condition,  and  alone  gi'vnng  rise  to  acute  symptoms,  is  a  rare 
occurrence  ;  I  therefore  thought  it  might  be  of  interest  to  the  Society 
to  see  the  case. 

A  water-colour  drawing  of  the  strangulated  appendix  in  the 
peritoneal  sac  was  exhibited. 

7.  Mr  J.  IT'.  Striithers  showed — 

[a]  Male  patient,   aged  21  years,  showing  deformities  due  to 

OSTITIS  FIBROSA. 

(h)  Boy,  aged  9  years  7  months,  after  osteo-plastic  craniotomy 
for  Jacksoniax  epilepsy.  At  the  time  of  operation  the  patient 
was  having  16  to  18  fits  in  24  hours.  Since  operation  he  has  been 
entirely  free. 

8.  Mr  Charles  W.  Caihcart  showed — 

(3)  Man,  after  operation  for  tubercular  glands  of  neck,  where 
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internal  jugular  vein  was  torn  close  to  the  skull  and  closed  by 
plugging. 

(b)  Man,  finally  cured  after  six  operations  (or  recurrent  fibroid 
tumours  of  the  neck  and  face.  Subsequent  carcinoma  of  splenic 
fle.\ure  of  colon. 


Meeting  III. — December  3,  1913 

Ur  William   Kvssell,    X'icf-l'rfsiJcnt,  in  Ihf  Chair 

I.  Election  of  Members 

Thomas  Yule  Finlay,  M.D.,  Craiglockhart  Hospital,  Slateford. 
and  Douglas  James  Guthrie,  M.D.,  ^  Straili.ini  Road,  were  elected 
Ordinary  Members  of  the  Society. 

II.  Original  Commi mcations 

DISCl'SSION  ON  ISOL.ATIOX  AND  gLAR.\NTINE 
PERIODS  IN  THE  MORE  COMMON  INFECTIOUS 
DISEASES 

Opened  by  Claude  B.  Kkr.  M.D..  F.R  C.P.. 
Medical  Superintendent,  Edinburgh  City  Hospital 

It  has  occurred  to  me  that  the  time  has  arrived  when  we  may  with 
profit  investigate  the  ndes  usually  laid  down  for  the  isolation  and 
quarantine  periods  of  the  more  common  infectious  diseases.  Tradi- 
tions are  handed  down  to  us,  we  acceiU  them,  and  they  not  only 
become  the  routine  of  our  own  practice,  but  are  also  regarded  as 
almost  sacretl  by  the  general  public.  And  yet  our  views  of  the 
infectivity  of  certain  diseases  are  undergoing  modification,  and  in 
this  subject,  as  in  others,  we  are  surely  to  be  jHTinitted  to  criticise 
tlie  opinions  of  our  predecessors.  That  is  why  I  think  that  an 
occasional  stocktaking,  if  I  may  call  it  so,  of  our  regidations  regarding 
infectious  diseases  might  be  undertaken  with  great  advantage. 

But  first  I  wish  to  make  it  perfectly  clear  that,  as  things  are  at 
present,  I  totally  disclaim  any  desire  to  find  fault  with  the  regula- 
tions laid  down  by  public  health  departments  and  by  sduxils.  I 
have  had  a  hand  in  drawing  up  many,  and  I  ha\e  always  felt  myself 
tictl  by  the  views  acceptcti  by  the  profession  at  large.  I  do  not  think 
it  reasonable  to  exi>cct  either  a  jiublic  health  authority  or  a  si  hool 
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to  take  the  initiative  in  relaxing  generally  accepted  rules  which 
appear  to  some  of  us  unnecessarily  strict  or  irksome.  Speaking  as 
a  public  official,  if  I  translated  into  practice  at  once  all  the  opinions 
which  I  have  formed  after  long  experience,  I  know  well  that  not  only 
woiild  I  cause  considerable  alarm  and  disquiet  among  the  general 
public,  but  that  I  could  not  count  on  the  support  of  the  profession. 
It  is  by  the  conversion  of  the  profession  that  progress  will  come,  and 
it  is  for  that  reason  that  the  subject  should  be  thoroughly  ventilated. 

I  am  prepared  to  admit  that  when  we  go  fully  into  the  question 
we  find  that,  as  regards  certain  diseases,  it  is  largely  an  academic 
one.  An  infectious  case  is  after  all  confined  in  a  room  or  in  a  hospital 
for  two  reasons — firstly,  infectivity,  and  secondly,  disability.  In 
some  conditions  the  infectivity,  as  we  know,  lasts  very  much  longer 
than  the  disability,  whereas  in  others  the  disability  caused  by  the 
illness  may  be  prolonged  far  beyond  the  usual  period  of  infectivity. 
In  the  latter  case  the  patient  of  course  undergoes  far  less  hardship, 
if  the  views  held  regarding  the  duration  of  his  infection  are  mistaken, 
than  he  would  suffer  physically  if  he  were  allowed  to  be  up  and  about 
too  soon.  But  even  here,  so  far  as  the  home  is  concerned,  a  re- 
laxation of  the  rules  for  excluding  visitors  and  maintaining  rigid 
isolation  might  conceivably  be  to  his  own  advantage,  as  it  would 
undoubtedly  be  to  that  of  the  household.  In  boarding-schools,  par- 
ticularly, much  trouble  might  be  saved.  Still,  in  the  diseases  to 
which  I  allude,  the  time  of  detention  in  hospital  is  not  likely  to  be 
curtailed. 

Scarlet  Fever. — Probably  the  most  important  and  most  trouble- 
some of  the  infectious  diseases  which  I  propose  to  consider  is  scarlet 
fever.  The  normal  minimum  isolation  recommended  for  this  disease 
is  six  weeks,  a  period  which  in  my  own  opinion  may  be  either  much 
too  short  or  unnecessarily  long,  according  to  the  condition  of  the 
indii-idual  case.  The  six  weeks'  tradition  is  not  limited  to  this 
country.  The  most  recent  German  book  on  the  subject  (Escherich 
and  Schick)  recommends  such  an  isolation  period,  and  a  period  of 
40  days,  or  practically  the  same  thing,  is  laid  down  by  Wurtz 
and  by  Moizard,  the  two  French  authorities  whose  articles  I  have 
consulted.  M'CoUom,  whom  we  may  regard  as  a  representative 
American  authority  on  this  subject,  does  not  give  any  specified 
minimum,  but  talks  of  an  "  average  "  of  50  days ;  and  we  learn 
from  Chapin  that  a  six  weeks'  isolation  is,  if  not  invariable,  usual 
in  America,  though  that  country  is  making  advances  in  the  direction 
of  a  shorter  period. 
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Ob^^ously  the  origin  of  this  arbitrary  regulation  is  the  fact  that 
in  a  very  large  number  of  patients  desquamation  may  be  exjiected 
to  be  complete  in  that  time.  The  question  of  detention  to  a  great 
extent  resolves  itself  into  this — Is  desquamation  infectious  ?  If 
it  is  not,  and  much  evidence  has  been  collected  in  the  last  20  years 
which  favours  such  a  \new,  the  revision  of  our  traditional  ideas  and 
regulations  is  overdue.  If  it  is.  it  is  high  time  that  satisfactory 
evidence  be  produced  to  establish  that  fact. 

Now  we  know  that  scarlet  fever  is  infectious  before  desquama- 
tion begins,  and  we  know  also  that  it  may  persist  for  a  long  time 
after  desquamation  has  ceased.  I  have  never  been  able  to  com- 
prehend, therefore,  why  a  source  of  infecti\ity  which  preceties  and 
sur\-ives  desquamation  should  not  be  allowed  to  be  resjKinsiiile  for 
infection  during  the  desquamative  period,  without  such  infection 
being  attributed  as  a  matter  of  course  to  the  exfoliate<l  skin.  We 
may  justly  suspect  the  desquamated  scales  in  the  same  way  as  we 
suspect  fomites,  for  an  infectious  patient  may  infect  his  skin  as 
easily  as  he  infects  his  clothes.  But  once  he  has  ceased  to  be  in- 
fectious he  can  no  longer  infect  either  his  skin  or  his  clothes,  and 
when  the  one  has  been  cleansed  and  the  other  disinfected.  I  see  no 
reason  to  dread  a  convalescent,  even  if  he  still  is  desquamating. 

The  experience  of  Priestley,  who  during  an  outbreak  of  small]>ox 
discharged  120  desquamating  children  from  the  Leicester  Fever 
Hos])ital  without  causing  a  single  secondan,*  case,  did  much  to  draw 
the  attention  of  hospital  workers  to  this  subject.  Millard,  raising 
the  question  at  a  meeting  of  the  Epidemiological  Society  in  1902, 
reported  that  of  21  medical  officers  of  health  and  sujwrintendents 
of  fever  hospitals  whom  he  had  consulted,  no  less  than  16  disl>elieved 
or  doubted  the  infcv  tiousncss  of  desquamation.  He  himseiH  had 
reduced  his  minimum  ju-ritxl  of  isolation  to  4  weeks  withoiit  increas- 
ing his  jiercentage  of  return  cases.  Shortly  afterwards  Liuder 
reportcil  that  he  had  actually  rctlucwl  his  jK-rcentage  of  return  rases, 
although  entirely  disregarding  desquamation  and  adoj>ting  4  weeks 
as  his  miniimum  pcriixl  of  tletcntion  in  hosjiital.  Mo<irc,  at  Hudders- 
field,  was  able  to  reduce  his  average  JK-riod  of  detention  from  44 
to  20  days  without  increasing  his  retiirn-case  rate.  The  n-jxirts  of 
Cameron  and  Turner  to  the  Metropolitan  Asylums  lioard  also  throw 
great  doubt  on  the  infectivnty  of,  at  any  rate,  late  desquamation. 
Finally,  Goodall,  in  his  well-known  botik,  says  that  "  clinical  e\-i- 
dence  goes  to  show  that  after  the  fourth  week  the  scales  arc  not 
infectious." 
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The  idea  of  the  infectivity  of  desquamation  doubtless  arose  from 
the  fact  that  scarlet  fever  was  considered  analogous  to  small-pox, 
in  which  disease  it  is  of  course  certain  that  the  infective  agent  is 
present  in  the  skin  lesions  and  resulting  crusts.  But  the  rash  and 
desquamation  of  scarlet  fever  are  almost  certainly  due  to  the  toxins 
of  the  unknown  micro-organism  which  causes  the  disease  and  not  to 
the  germ  itself.  It  is  much  better  to  regard  scarlet  fever  as  analogous 
to  diphtheria,  which,  as  has  been  pointed  out  by  Pugh,  Chapin, 
Millard,  and  others,  presents  considerable  resemblances  in  its  mode 
of  infection  and  persistence  of  infectivity.  We  have  the  advantage 
here  of  being  able  to  put  the  infectivity,  as  it  were,  under  the  micro- 
scope, and  to  determine,  by  obtaining  negative  examinations,  the 
date  at  which  the  patient  is  no  longer  capable  of  causing  infection. 
Meikle,  working  at  the  Edinburgh  City  Hospital,  found  the  average 
duration  of  infection  to  be  three  weeks  ;  Graham  Smith  has  collected 
figures  which  point  to  66  per  cent,  of  convalescents  being  germ  free 
in  5  weeks  ;  and  of  course  all  observers  have  noted  cases  of  long 
persistence  of  the  bacilU  in  the  throat.  It  is  noteworthy.  However, 
that  in  many  of  these  prolonged  cases  the  germs  are  non-virulent. 
Meikle  emphasises  the  fact  that  in  all  his  cases  of  persistence  of 
germs  the  patient  had  large  and  ragged  tonsils. 

Now,  we  know  that  in  scarlet  fever,  morbid  conditions  of  the 
nose  and  throat  and  discharges  from  the  ears  are  found,  in  an 
unduly  high  proportion,  associated  with  the  production  of  return 
cases.  It  is  fairly  obvious  that  the  throat  in  scarlet  fever  is  in- 
fectious from  the  first,  and  remains  so  in  some  cases  for  extremely 
prolonged  periods.  I  have  seen  infection  carried  home  by  a  patient 
detained  over  20  weeks.  But  it  does  seem  reasonable  to  assume  that 
in  a  considerable  proportion  of  cases  the  patient  becomes,  as  in 
diphtheria,  free  from  infectivity  within  3  weeks,  and  that  "  clean  " 
cases,  with  normal  tonsils  and  no  mucopurulent  discharges,  might 
be  released  with  safety  long  before  the  statutory  six  weeks  have 
elapsed.  It  is  not,  as  a  matter  of  fact,  the  patients  who  are  dis- 
charged after  comparatively  short  detentions  who  carry  infection 
home.  It  is  those  who,  on  account  of  some  ear  or  nose  complication, 
are  detained  longer  than  the  normal  time  in  hospital  who  do  the 
mischief.  Mere  length  of  detention,  though  not  the  cause  of  in- 
fection, will  never  by  itself  prevent  return  cases,  which  I  fear  we 
must  expect  in  a  greater  or  smaller  percentage  until  we  know  what 
the  causative  micro-organism  of  scarlet  fever  is,  and  can  put  it,  like 
that  of  diphtheria,  under  the  microscope.     In  191 1  I  was  able  to 


46  ISOLATION    AND   QUARANTINE    PERIODS 

show  that  the  percentage  of  infecting  cases  increased  steadily  in 
proportion  to  the  length  of  detention,  and  was  most  tri\-ial  in  thosi- 
patients  who  were  discharged  before  the  completion  of  their  sixth 
week  in  hospital. 

I  have  communicated  recently  with  Dr  Lauder  and  Dr  Millard. 
The  former  has  continued  to  have  sur]>risingly  good  results  at 
Southampton,  employing  a  minimum  detention  of  28  days,  ami  an 
average  stay  in  hospital  which  has  varied  from  36  to  ^2  days  for  the 
last  three  years.  In  that  time  5S9  patients  in  all  were  treated  and 
not  a  single  return  case  occurred.  I  freely  admit  that  Dr  I^uder's 
admiral)le  system  of  grading  and  quarantining  his  patients  has 
been  chiefly  instrumental  in  procuring  such  brilliant  results,  but 
the  most  prejudiced  will  not  deny  that  his  figures  give  no  suji^nirt 
to  the  view  that  desquamation,  after  the  2Slh  day  at  any  rate,  causes 
infection.  Dr  Millard  does  not  appear  to  have  reducini  the  number 
of  his  return  cases,  but  he  authorises  me  to  say  that  his  recent 
experience  has  not  made  him  alter  the  view,  which  he  expressetl 
formerly,  that  late  desquamation  is  harmless.  His  minimum 
detention  is  a  day  or  two  over  4  weeks,  and  his  average  is  much  the 
same  as  that  of  Dr  Lauder.  I  may  add  that,  though  1  have  no 
experience  of  detentions  of  under  5  weeks.  I  have  for  several  years 
totally  disregarded  late  desquamation  on  the  feet.  Dr  Robertson 
at  Leith  has,  however,  been  satisfied  with  his  exjHjriments  in  the 
reduction  of  the  period  of  isolation  in  hospital. 

On  the  whole  we  may  agree  with  Arnold,  who,  in  a  careful 
study  of  the  question,  concludes  "  that  scarlatina  is  a  moderately 
infectious  disease  for  two  weeks  after  the  onset,  but  that  the  majo- 
rity of  cases  cease  to  be  infectious  some  time  during  the  second 
fortnight,  so  that  at  the  end  of  the  fourth  week  only  a  small 
percentage  remain  so." 

I  would  ask  you  then  to  regard  scarlatinal  desquamation  merely 
as  an  outward  and  visible  sign  that  a  jx;rs<in  has  luui  scarlet  le\-er. 
I  cordially  ai)prove  of  the  rigid  isolation  of  such  patients  when  they 
are  found  in  a  tenement  or  class-room  in  which  the  disease  has 
broken  out.  Their  subsequent  detention  must  dejKMid  on  the  facts 
of  the  case.  Lastly,  I  would  suggest  that  even  an  alteration  of 
the  accepted  minimum  period  of  ist)lation  from  six  weeks  to  five 
would  be  a  great  step  in  advance.  I  have  some  doubt  whetiier.  in 
view  of  possible  comjjlications  occurring  somewhat  late  in  the  illness, 
it  would  be  wise  to  go  much  further  at  jiresent. 

As  regards  the  jxTicnl  of  quarantine  to  l>e  im]Kiscd  on  cont.u  ts. 
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I  would  be  perfectly  satisfied  with  that  suggested  by  Goodall — 6 
days — a  period  which  covers  the  longest  incubation  period  in  my 
experience.  Indeed  in  hospital  outbreaks  I  am  quite  content  with 
5  days.  Perhaps,  then,  for  schools  7  days  might  be  considered  ample. 
At  present  it  is  usually  longer.  I  cannot  agree  with  M'Collom  and 
those  French  and  German  writers  who  believe  in  long  incubation 
periods  in  scarlet  fever. 

Diphtheria. — Diphtheria  scarcely  affords  a  subject  for  discussion 
as  regards  its  isolation  period.  A  patient  must  be  kept  until  the 
necessary  negative  cultures  have  been  obtained.  Very  often  the 
illness  lasts  much  longer  than  the  infectivity.  As  regards  the 
quarantine  period,  on  the  other  hand,  I  have  strong  views.  I  see 
no  use  in  continuing  to  quarantine  perfectly  well  contacts  who  have 
given  two  successive  negative  cultures,  which  may  well  be  obtained 
within  3  or  4  days.  On  the  other  hand  I  think  that,  as  regards 
children  at  any  rate,  cultures  should  be  taken  from  every  contact 
and  the  proved  carriers  isolated.  I  have  found  this  procedure  safe 
and  efficient  in  hospital  outbreaks.  Moreover,  I  see  little  use  in 
quarantining  contacts  for  a  fixed  period,  as,  unless  cultures  are  taken, 
it  affords  no  security  at  all. 

Measles. — Our  usual  isolation  period  for  measles  in  the  City 
Hospital  is  a  fortnight  from  admission,  that  is  to  say,  from  the  period 
of  eruption.  Goodall  gives  3  weeks  from  the  appearance  of  the  rash, 
which  is,  I  think,  unduly  long.  The  poor  condition  of  many  of  our 
patients,  however,  often  makes  me  glad  to  keep  them  3,  weeks  in 
hospital,  if  space  allows.  From  the  point  of  view  of  infectivity 
such  detentions  are  undoubtedly  unnecessary.  My  predecessor, 
the  late  Dr  Wood,  always  allowed  adidts  home  in  ten  days,  and  in 
pressing  cases,  such  as  students  with  impending  examinations,  I 
have  often  followed  his  example.  Return  cases  of  measles,  it  may 
be  mentioned,  are  unknown,  and  any  feeling  of  restraint  I  may 
have  had  in  my  desire  to  discharge  a  patient  has  been  due  to  the  fear 
of  lung-  and  ear  complications.  But  in  hospital  outbreaks  I  regard 
measles  patients  as  free  from  infection  as  soon  as  the  rash  has  dis- 
appeared, and  I  have  never  had  bad  results  from  acting  up  to  this 
view.  Indeed  I  have  grave  doubts  if  the  infectivity  does  not  cease 
with  the  catarrh,  which  has  usually  quite  disappeared  before  the 
rash  has  begun  to  fade.  In  this  opinion  I  have  the  support  of 
Comby,  who  says,  "  We  know  to-day  that  measles  ceases  to  be  con- 
tagious after  the  eruption,  even  admitting  that  it  is  so  to  the  end  of 
the  eruption,  which  is  doubtful "  ;    and  of  Grancher,  who  states. 
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"  A  case  with  the  rash  out  has  already  become  almost  harmless." 
It  is,  nevertheless,  amusing  to  find  that  these  great  French  authorities 
recommend,  the  one  15  to  20  days',  and  the  other  10  to  15  days' 
isolation,  being,  no  doubt,  like  the  rest  of  us,  the  Nnctims  of  tradition. 
I  may  add  that  I  should  regard  as  possibly  infectious  after  the  rash 
cases  of  conjuncti\-itis,  bronchitis,  and  broncho-pneumonia,  although 
I  feel  that  in  these  also  the  infection  is  probably  very  short  live«l. 

I  must  confess  that,  so  far  as  hospital  detention  is  concernetl.  the 
question  is  largely  academic,  but  in  private  houses  a  relaxation 
of  isolation  might  be  a  great  boon,  even  if  the  jiatient  himself  has 
still  to  be  kept  in  bed.  The  propriety  of  isolation  in  hospital  is 
hardly  affected  by  these  considerations,  as  great  saving  of  life  is 
annually  secured  by  providing  hospital  treatment  for  measles. 
To  reduce  the  death-rate  is  surely  the  most  important  function  of 
a  public  health  authority. 

The  quarantine  period  of  measles  1  habitually  employ  in  hospital 
outbreaks  is  15  days.  On  one  occasion  only  in  17  years'  exjicrience 
has  this  proved  insufficient,  a  case  occurring  on  the  17th  day  from 
the  last  exposure.  In  spite  of  this  misadventure,  which  happened 
about  7  years  ago,  1  made  no  change  in  my  custom,  which.  I  notice, 
is  that  recommended  by  \'on  J  iirgensen  and  \'on  Pirquet.  The  exact 
incubation  period  of  measles  is  extremely  dilficult  to  determine,  as 
the  moment  of  infection  is  particularly  difficult  to  ascertain,  and 
again,  the  insidious  onset  of  the  disease  makes  the  date  of  sickening 
a  matter  tif  some  doubt  in  a  certain  number  of  cases.  For  these 
reasons  Brownlee.  whose  studies  on  incubation  jjcriods  are  so 
reliable,  does  not  include  measles  among  his  subjects.  My  own 
experience  leads  me  to  believe  that  8  days  may  be  rcgardwl  as  a 
minimum,  and  that  9  or  10  are  more  frequent  from  the  i>robable 
moment  of  infection  to  the  occurrence  of  the  first  symj)tom,  and  from 
13  to  15  days  to  the  appearance  of  the  rash.  After  all,  the  customary 
estimate,  10  to  14  days,  covers  the  ordinary  run  of  cases.  How  far 
we  might  be  justified  in  using  a  part  of  this  incubation  pcuiixl  to 
save  school  time  is,  of  course,  a  matter  for  discussion.  Ei>erstallcr 
at  Graz  allows  contacts  to  attend  school  for  8  days  and  closes  the 
infected  class  from  the  Qth  to  the  14th  day.  A  similar  nilc  is 
adopted  by  Widowitz.  and  something  on  these  lines  would  probably 
work  well  in  practice,  always  proxnded  there  is  projicr  supervision. 

RiibcUa. — Our  owni  liospital  detention  of  nibella  is  10  days. 
In  outbreaks  of  the  discasi'  in  other  wards,  however,  I  have  l>een 
satisfied  with  a  much  shorter  time.    Goibdairs  recommendation 
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of  7  days  from  appearance  of  rash  seems  ample.  Netter,  with 
several  other  French  authors,  holds  that  a  case  is  no  longer  infectious 
after  the  disappearance  of  the  eruption,  and  says  that  "  treatment 
consists  in  keeping  the  patient  in  his  room  for  2  or  3  days."  Corlett 
is  the  only  author  whom  I  have  consulted  who  seems  to  regard  the 
infection  as  more  lasting  and  more  easily  carried  than  that  of  measles. 
Most  of  the  mischief  is  certainly  done  on  the  prodromal  stage,  which 
is  often  almost  without  sjmiptoms. 

The  long  incubation  period  of  this  disease  would  appear  to 
justify  some  attempt  to  employ  the  first  two-thirds  of  it  at  least 
at  school.  The  limits  given  by  Brownlee  for  cases  collected  by 
himself  and  Dr  Dukes  of  Rugby  are  12  to  20  days.  This  coincides 
sufficiently  with  my  own  experience,  which  does  not,  however, 
include  a  shorter  period  than  13  days.  We  have  to  remember  that 
patients  may  be  infectious  2  or  3  days  before  the  rash,  and  this 
consideration  compHcates  the  question  not  a  little,  as,  except  for 
enlargement  of  the  cervical  glands,  which  is  seldom  complained  of 
by  children,  the  prodromal  period  is  free  from  obvious  symptoms. 
In  any  case  I  think  contacts  could  safely  attend  school  for  8  or  9 
days  after  exposure,  and  thereafter  should  be  excluded  until  the  21st 
day  is  past. 

Whooping-Coiigh. — Edinburgh  and  Glasgow  have  for  many 
years  provided  accommodation  for  whooping-cough  as  well  as  for 
measles  in  their  fever  hospitals.  The  terrible  fatality  of  these  dis- 
eases among  the  children  of  the  poorer  classes  renders  this  a  most 
salutary  public-health  measure,  which  has  been  recently  imitated 
by  the  MetropoUtan  Asylums  Board  in  London.  No  one  appreciates 
more  than  I  do  that  the  long  periods  of  time  in  hospital  spent  by 
whooping-cough  patients  are  of  the  very  greatest  advantage  to  the 
children  themselves,  and  so  far  from  wishing  to  limit  the  practice 
of  isolating  whooping-cough  in  hospital,  I  am  anxious  to  see  it  much 
extended.  Nevertheless  I  have  the  gravest  doubts  as  to  the  infec- 
tivity  of  whooping-cough  when  the  paroxysmal  stage  has  fully 
developed,  and  I  consider  that,  in  favourable  circumstances  and  with 
otherwise  healthy  children,  isolation  until  the  whooping  ceases 
is  quite  unnecessary. 

Of  the  great  infectivity  of  whooping-cough  in  its  prodromal 
catarrhal  stage  there  is  no  doubt.  If  a  patient,  who  has  been  a 
week  or  two  in  one  of  our  measles  or  scarlet-fever  wards,  suddenly 
commences  to  whoop,  it  is  practically  certain  that  several,  perhaps, 
many,  children  will  be  infected.     But  many  years  ago,  when  working 
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under  the  crowded  and  inconvenient  conditions  of  the  old  hos- 
pital, where  isolation  wards  did  not  exist,  I  was  impressed  by 
the  fact  that  children  admitted  in  the  paroxysmal  stage  and  left 
in  verj'  close  contact  with  susceptible  subjects  did  not  appear  to 
cause  any  infection.  I  have  therefore  taught  for  a  long  time  that 
probably  there  is  but  little  infectivity  after  the  patient  commences 
to  whoop.  This,  I  find,  is  the  teaching  of  Henoch,  who  docs  not 
isolate  whooping-cough  when  it  is  admitted  to  his  children's  wards, 
and  who  sees  infection  only  exceptionally.  Similar  views  arc  held 
by  Czemy.  In  France,  Weill,  quoted  by  Comby.  treated  in  his 
children's  wards  at  the  Charite  in  Lyons  29  whooping-cough  cases 
during  the  year.  To  these  were  exposed  ^^8  susceptible  children, 
who  passed  through  the  wards  in  that  time,  and  not  one  of  these  con- 
tracted the  infection.  All  these  cases  were  admitted  in  the  paroxys- 
mal stage,  and  Weill  concluded,  therefore,  that  the  prodromal  stage 
only  need  be  regarded  as  infectious.  Similar  experiences  are  rejjorted 
by  Guerassimovitch  and  by  Perrel  and  Givre.  who  only  saw  2  cases 
of  infection  among  302  children  who  passed  through  a  ward  in  which 
whooi)ing-cough  cases  were  mixed  with  the  others. 

If  we  accept  the  bacillus  described  by  Bordet  and  Gengou  as 
the  causative  organism  of  whooping-cough,  we  obtain  evidence 
which  tends  to  corroborate  this  view.  The  bacillus  is  difficult  to 
find  in  the  sputum  after  the  first  week  of  the  paroxysmal  stage, 
which  suggests  that  the  sputum  rapidly  loses  its  infecli\'ity.  We 
must,  however,  remember  that  this  bacillus  has  not  yet  been  finally 
accepted  as  the  cause  of  the  disease,  and  also  that  Comby,  wliose 
opinion  deser\'es  the  greatest  resjiect,  states  definitely  that  he  has 
seen  infection  contracted  from  patients  actually  whooping.  Fecr 
in  a  recent  article  mentions  that  there  is  a  great  decrease  of  in- 
fectivity as  the  disease  progresses,  and  that  it  is  most  infectious  in 
the  pro<lromal  stage,  and  Eustace  Smith  expresses  a  similar  opinion. 
I  would  be  content  to  suggest  that  rigid  isolation,  so  irksome  and  up- 
setting in  a  i)rivate  houst".  is  probably  unncccssar\'  after  the  paroxys- 
mal stage  has  lasted  for  a  week  or  ten  days.  This  is  not  to  be  taken 
to  mean  that  the  care  in  looking  after  the  patients  themselves  can 
be  in   any  way  safely  relaxeti. 

Chicken-pox.- — I  have  little  to  say  on  the  subject  of  chicken-j>ox. 
I  am  inclined  to  believe  that  it  is  in  some  cases  infectious  Ix'fore  the 
eruption  apjiears,  but  Brownlee  appears  to  doubt  this,  anil  when 
the  eruption  is,  as  in  most  cases,  the  first  symptom,  we  must  admit 
that  he  is  right.     Although  Comby  does  not  regard  the  infectivity 
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of  the  crusts  as  proved,  I  firmly  believe  myself  that  a  patient  is 
infectious  until  the  last  has  separated .  On  the  cfther  hand  it  is  reason- 
able to  suppose  that  when  any  given  crust  has  become  naturally 
detached,  the  secondary  scab  forming  in  its  place  is  not  necessarily 
dangerous.  I  often  direct  nurses  to  apply  antiseptics  to  the  raw 
surfaces  left  by  crusts  detached  after  three  weeks  have  elapsed  from 
the  first  symptom,  and  do  not  regard  any  subsequent  scabs  as  in- 
fectious. Three  weeks,  however,  appear  to  be  a  necessary  minimum 
if  this  procedure  is  adopted. 

As  regards  quarantine,  I  often  allow  contacts  to  be  mixed  with 
other  children  up  to  the  nth  day,  when  they  are  isolated  until 
the  22nd.  Brownlee's  studies  show  that  very  few  patients  develop 
the  disease  as  early  as  the  nth  or  12th  days,  and  a  still  smaller 
number  from  the  22nd  to  the  24th.  But  I  have  always  found  a 
quarantine  of  21  complete  days  sufficient,  and  Goodall  is  satisfied 
also  with  such  a  period.  1  therefore  see  no  reason  to  change  it, 
and  I  think  school  attendance  might  safely  be  allowed  for  10  days 
from  the  first  exposure,  and  be  resumed  after  3  weeks  from  the 
last  contact  with  the  patient. 

Mupips. — The  usual  isolation  period  for  mumps  is  3  weeks  ; 
Comby  makes  it  as  long  as  from  25  to  30  days.  My  own  experience 
of  the  disease  is  not  sufficient  to  enable  me  to  speak  with  any  con- 
fidence, but  I  have  never  seen  harm  result  from  allowing  patients 
out  of  isolation  when  a  full  week  has  elapsed  after  the  disappearance 
of  swelling.  In  mild  cases  this  is  often  slightly  within  the  fortnight, 
and  as  such  a  period  would  cover  the  time  of  the  probable  appearance 
of  such  undesirable  complications  as  orchitis  or  pancreatitis,  it  seems 
that  we  may  fairly  discuss  whether  such  a  relaxation  of  the  usually 
accepted  rule  might  not  with  advantage  be  tried.  In  a  table  of 
Dukes,  quoted  by  Brownlee,  it  is  shown  that  of  64  cases  only  i 
had  an  incubation  period  as  short  as  13  days,  and  i  of  14  days. 
In  five,  on  the  other  hand,  the  period  lasted  from  22  to  24  days. 
Exclusion  of  contacts  from  the  13th  to  the  26th  day  from  the  date 
of  the  first  and  last  exposure  respectively  would,  in  my  view,  be 
a  quite  safe  rule  for  schools  to  adopt. 

It  does  not  appear  necessary  to  consider  other  diseases. 
Bacteriological  methods  can  be  relied  upon  to  determine  the  isola- 
tion period  in  enteric  fever,  and  there  seems  no  valid  reason  why 
contacts  should  be  excluded  from  school.  Smallpox  stands  by  itself, 
every  case  nowadays  being  treated  in  hospital,  and  vaccination 
being  imposed  upon  contacts.     Typhus  occurs  too  rarely  to  demand 
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consideration.  Although  I  have  come  to  the  conclusions  expressed 
in  this  paper  as  the  result  of  my  own  practical  experience.  I  cannot 
claim  originality  for  any  single  idea.  But  I  feel  that  some  of  the 
points  raised  are  worthy  of  discussion,  and  even  if  they  elicit  con- 
\'incing  proof  that  1  am  mistaken  in  my  opinions,  we  will  at  least 
secure  this  advantage,  that  we  will  know  definitely  that  the  generally 
accepted  rules  have  not  been  uselessly  imjHised  upon  us.  .^s  it  is, 
I  fear  that  some  of  them  rest  upon  very  slender  foundations.  Finally, 
it  appears  to  me  that  in  these  days  of  medical  inspection  of  schools 
it  should  not  be  difficult  for  the  early  part  of  the  incubation  period 
of  such  trivial  illnesses  as  rubella,  chicken-pox,  and  mumps  to  Iv 
intelligently  utilised  under  proper  super\nsion. 
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The  Vice-President  (Dr  William  Russell)  thanked  Dr  Ker  for  his 
most  important  communication  and  for  his  suggestions  as  to  how  the 
discussion  should  be  proceeded  with  ;  the  excellence  of  these  sug- 
gestions would  appeal  to  every  one.  He  believed  there  were  pre- 
sent more  than  one  head-master  of  the  Edinburgh  schools  ;  they 
welcomed  them,  and  would  be  deUghted  to  hear  their  opinions. 

Dr  Melville  Dunlop  said  he  had  hstened  with  the  greatest  pleasure 
to  Dr  Ker's  excellent  paper,  and  thought  the  Society  owed  him  a 
debt  of  gratitude  for  the  altogether  admirable  way  in  which  he  had 
introduced  the  subject.  The  question  was  one  of  the  greatest 
importance,  not  only  to  the  profession  but  to  the  pubhc,  and  it  was 
a  matter  for  congratulation  that  it  had  been  brought  forward  and 
opportunity  allowed  for  discussing  it  from  every  point  of  view.  The 
rules  and  regulations  governing  school  attendance  were  so  diverse 
and  varied  that  it  was  a  matter  of  great  importance  that  a  consensus 
of  opinion  on  the  subject  should  be  arrived  at.  The  rules  which  at 
present  existed  regulating  these  matters  were  very  difficult  to  under- 
stand. Personally  he  often  wondered  whether  if  all  the  rules  regulat- 
ing these  diseases  were  abolished  the  occurrence  of  fever  would  be 
materially  diminished  or  increased  ;  he  was  sceptical  on  the  subject, 
and  thought  there  would  probably  be  very  little  difference.  Dr  Ker 
a  few  days  pre\'iously  had  told  him  that  his  own  family,  who  were 
brought  up  in  the  closest  ju.xtaposition  to  the  Fever  Hospital,  and 
with  whom  he  mingled  quite  freely  without  taking  any  precautions 
whatever,  had  never  suffered  from  any  infectious  trouble.  Sir 
Henry  Littlejohn,  too,  had  often  told  him  that  the  district  surround- 
ing the  old  Fever  Hospital  in  Infirmary  Street  was  freer  from  in- 
fectious diseases  than  any  district  in  the  city  of  Edinburgh.  These 
were  very  startling  facts  and  well  worth  consideration. 

Measles  and  whooping-cough  were  the  two  diseases  chiefly  em- 
phasised. Dr  Ker  had  brought  the  matter  forward  in  all  its  aspects, 
and  although  he  (Dr  Melville  Dunlop)  thought  the  abohtion  of  all 
rules  and  regulations  might  possibly  do  no  harm  whatever,  yet  he 
felt  that  these  diseases  were,  as  Dr  Ker  had  so  emphatically  said, 
probably  the  most  serious  of  all  the  infectious  diseases  which 
affected  young  children.  The  mortality  from  these  two  diseases 
was  exceedingly  high,  and  the  mortality  from  their  sequela  was  also 
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very  serious  indeed.  Unfortunately  the  infection  took  place  at  a 
time  when  one  was  quite  unable  to  recognise  whether  the  child  was 
going  to  develop  one  of  these  diseases.  From  a  long  exjierience  he 
could  bear  out  Dr  Ker's  statement  with  regard  to  whooping-cough, 
that  as  soon  as  the  whoop  has  developed  it  ceases  to  be  an  infectious 
disease.  He  had  had  a  large  number  of  cases  of  whooping-cough 
sent  into  his  wards  suffering  from  pneumonia,  and  during  the 
pneumonic  process,  as  was  well  known,  the  wh(X>p  frequently  ceases, 
only  to  return  during  the  convalescence  of  the  pneumonia  ;  he  would 
not  like  to  say  offhand  how  many  cases  he  had  dealt  with,  yet 
never,  so  far  as  he  could  remember,  had  the  disease  spread  to  any 
of  the  other  patients  in  the  ward.  That,  of  course,  is  a  very  different 
thing  from  a  child  developing  the  whcxip  for  the  first  time  after 
coming  into  hospital  ;  in  that  case  a  large  proportion  of  children 
in  the  ward  are  attacked. 

Then  the  regulations  with  regard  to  school  attendance  of  children 
who  have  been  in  contact  with  whooping-cough  and  measles,  he 
thought,  required  some  re\nsion.  It  was  an  extraordinary  thing 
that,  say,  a  Uttle  boy  attending  school  took  one  or  other  of  these 
diseases,  an  older  sister,  who  has  probably  only  come  in  contact 
with  the  boy  for  perhaps  an  hour  or  an  hour  and  a  half  during  the 
day,  is  prevented  for  three  weeks  from  attending  school,  unless  she 
goes  to  an  uninfected  house — what  going  to  an  uninfectetl  house 
was  going  to  do  he  could  not  say — whereas  his  schoolmates,  who 
have  sat  cheek-by-jowl  with  the  boj-  during  the  incubation  jwriod. 
are  allowetl  to  attend  school.  Chicken-pox.  again,  was  such  a  mild 
disease  that  in  95  out  of  100  cases  one  might  ignore  the  rules  and 
regulations  with  regard  to  quarantine  altogether. 

Scarlet  fever  and  di])htheria  were,  fortunately,  diseases  in  which 
the  incubation  was  very  short  ;  they  were  so  much  dreaded  by  the 
general  public  that  one  would  not,  of  course,  like  to  abolislj  existing 
rules  and  regulations  with  regarti  to  the  quarantine  of  these  con- 
ditions. Scarlet  fever  nowadays  in  nine  cases  out  of  ten  was  a  verj' 
different  disease  from  what  it  us<'d  to  In-  ;  Uic  difficulty  often  was 
to  recognise  that  it  was  scarlet  fever,  instead  of  dreading  ii  as  one 
of  the  most  serious  infectious  diseases. 

How  long,  he  asked,  did  Dr  Ker  think  the  infection  of  scarlet 
fever  lasts  ?  Personally  he  would  allow  these  patients  out  at  the 
end  of  four  or  five  weeks.  He  supjvised  in  the  majority  of  cases 
that  would  more  than  meet  the  case  ;  but,  as  most  of  those  present 
had  probably  seen,  a  case  would  come  back  from  hosjiital  at  the  end 
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of  two  months,  and  three  days  later  another  child  would  be  infected  ; 
and  in  several  cases  in  his  experience  lo  or  ii  weeks  had  elapsed 
before  the  patient  met  his  brother  and  infected  him  within  three 
days  of  returning  from  hospital. 

On  the  whole,  Dr  Ker  had  perhaps  given  rather  a  destructive 
criticism  of  these  questions,  and  one  would  perhaps  wish  that  there 
was  a  more  constructive  pohcy.  It  might  be  advisable  that  this 
Society  should  form  a  committee  to  consider  the  whole  question 
and  to  formulate  a  set  of  rules  which  would  go  out  as  the  opinion 
of  the  profession. 

Dr  Meiklc,  while  considering  the  chnical  side  of  the  question 
important,  said  he  was  not  going  to  deal  with  it,  but  would  mention 
one  or  two  points  with  regard  to  the  prevalence  of  infectious  diseases 
among  school  children.  They  caused  a  severe  loss  from  both  the 
educational  and  the  monetary  points  of  view,  which  would  be  les- 
sened by  a  shortening  of  the  quarantine  periods.  On  looking  over 
the  reports  of  the  last  five  years  of  infectious  diseases  in  the  Board 
Schools,  he  had  found  that  the  average  absences  due  to  infectious 
diseases,  including  the  actual  cases  and  contacts,  equalled  4000. 
The  schools  dealt  with  had  a  population  of  somewhere  about  40,000  ; 
therefore  one-tenth  of  the  school  population  is  absent  for  shorter 
or  longer  periods  on  account  of  these  infectious  diseases.  About 
30  per  cent,  of  the  absences  were  due  to  notifiable  infectious 
diseases — scarlet  fever,  etc. — and  70  per  cent,  to  non-notifiable 
infectious  diseases — measles,  whooping-cough,  etc.  To  put  it  in 
another  way,  one-third  to  one-fourth  of  the  total  absences  were  due 
to  measles  ;  one-seventh  due  to  whooping-cough,  one-eighth  to 
scarlet  fever,  and  one-fortieth  to  diphtheria.  If  four  weeks  were 
taken  as  the  average  absence  of  these  various  pupils,  for  contacts 
are  included,  160,000  attendances  were  lost,  entailing  a  money  loss 
of  between  £400  and  £500  per  annum,  due  to  loss  in  grants.  Under 
the  new  regulations  a  certain  amount  of  this  loss  could  be  recovered, 
which,  as  far  as  local  taxation  was  concerned,  was  a  benefit. 

In  the  Board  Schools  the  "  perfect  attendance  prize,"  which  was 
a  nuisance  in  all  directions,  and  especially  in  regard  to  infectious 
diseases,  had  been  abolished  for  the  last  three  years.  Then  the 
regulations  had  been  modified  regarding  the  non-notifiable  diseases, 
such  as  measles,  whooping-cough,  etc.  ;  they  recognised  that  the 
Infant  Department  contained  the  combustible  material,  therefore 
in  the  upper  parts  of  the  schools  the  pupils  who  had  previously  had 
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these  diseases  could  under  certain  conditions  remain  at  school. 
That  relaxation  had  not  shown  any  disquieting  results. 

One  difficulty  was  that  for  information  regarding  the  non-noti- 
fiable diseases  they  had  to  depend  to  a  large  extent  on  reports  and 
messages  sent  by  parents  to  the  schools,  for  in  the  case  of  the  non- 
notifiable  diseases  there  was  often  no  medical  attendant.  This 
information  was  fonvarded  from  the  schools  to  the  Public  Health 
Department. 

Dr  Meiklc  agreed  with  Dr  Ker  that  part  of  the  long  incubation 
perifKl  in  many  of  these  diseases  might  be  used  for  school  attendance. 
His  difficulty  was  that  the  parents  of  Board  School  children  were 
generally  not  to  be  relied  on  for  accurate  information  about  infectious 
disease,  and  if  they  were  trusted  to  give  the  necessarj'  information 
one  might  get  into  difficulty.  He  saw  no  reason  why.  in  Iwarding 
schools  especially,  and  also  in  secondary-  schools,  ]>art  of  the  long 
incubation  period  of  some  of  the  infectious  dist^ases  should  not  be 
utilised  for  school  attendance. 

Dr  James  expressed  the  very  great  pleasure  he  had  had  in  licarmg 
the  paper  and  his  appreciation  of  the  verj-  great  value  it  would  be  to 
all  at  the  present  time.  He  (Dr  James)  was  in  the  habit  of  thinking 
that  very  strict  regulations  as  regards  many  of  these  diseases  had 
arisen  at  the  time  when  the  physician,  instead  of  dealing  wth  the 
matter  as  a  clinician,  began  to  ha  influencetl  by  the  dicta  of  the 
bacteriologist.  He  remembered  how  these  diseases  were  dealt  with 
before  the  germ  theory  got  into  its  present  prominence.  Wliile 
agreeing  with  every  word  that  Dr  Ker  said,  there  was  one  little 
point  to  which  he  would  take  exception,  namely,  that,  as  Dr  Ker 
had  stated  in  the  billet,  the  "  regulations  for  the  isolation  and  quar- 
antine of  infectious  diseases  were  to  some  extent  traditional." 
Personally,  he  thought  that  the  present-day  strictness  was  due  to 
the  fact  that  tradition  had  been  forgotten.  Their  grandmothers 
did  not  j)ay  any  attention  to  the  detection  of  germs  ;  the  motlcm 
bacteriologist  and  clinician  paid  every  attention  to  them.  A  point 
which  might  seem  to  tell  against  their  grandmothers'  knowletlge 
and  insight  was  that  they  considered  the  infective  jieriod  in  scarla- 
tina was  six  weeks.  But  he  contende<l  this  might  be  all  right  from 
their  grandmothers'  standpoint,  but  might  not  l>e  so  now.  If 
the  mortality  statistics  of  scarlatina  from,  say,  iSGo  to  the  present 
time  were  examined,  it  would  be  found  that  about  1880  there  was  a 
tremendous  drop  in  this  mortality,  and  that  this  had  continued. 
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He  believed  that  now  one  was  dealing  with  a  distinctly  milder 
form  of  scarlet  fever  from  that  of  their  grandmothers'  time,  so  that 
although  our  grandmothers  were  right  in  considering  six  weeks  as 
the  infective  period,  it  did  not  follow  that  we  of  the  present  day 
would  be  right  in  following  their  example. 

Dr  Jleikle  had  referred  to  the  action  of  these  regulations  in  con- 
nection with  Board  School  attendance.  It  had  struck  him  (Dr 
James)  that  it  would  be  of  interest  to  the  Society,  and  would  show 
their  appreciation  of  Dr  Ker's  paper,  if  some  statistics  in  connection 
with  the  school  attendance  at  the  Merchant  Company  Schools  were 
given.  Dr  James  had  (i)  records  from  18S7  showing  the  number  of 
absences  of  pupils  suffering  from  infectious  diseases,  and  (2)  from 
1S93,  records  also  showing  the  number  of  absences  because  sisters 
or  brothers  were  suffering  from  these  diseases.  All  the  Company 
schools  kept  records,  but  owing  to  want  of  time  he  had  only  been 
able  to  show  one,  viz.,  that  of  George  Watson's  College  for  Boys. 
(A  series  of  diagrams  were  shown,  a  black  curved  line  denoting  the 
absenteeism  of  pupils  suffering  from  the  various  infectious  diseases, 
and  a  red  curved  line  showing  the  absenteeism  of  contacts.)  Ex- 
amination of  these  curves  showed  that  in  spite  of  the  fact  that  the 
mortality  from  all  infectious  diseases  had  tremendously  dimin- 
ished as  the  result  of  improved  conditions,  yet  absenteeism  was 
seen  to  go  on  from  year  to  year  in  a  fairly  uniform  manner.  This 
applied  alike  to  diphtheria,  chicken-pox,  scarlatina,  and  measles, 
this  latter  causing  a  tremendous  amount  of  absenteeism  from  year 
to  year. 

All  this  seemed  to  show  that  it  was  not  the  germ,  but  the  sus- 
ceptibility to  it,  which  was  at  the  root  of  these  diseases.  There  was 
every  year  coming  to  school  fresh  virgin  material  for  all  those  germs, 
never  far  away,  to  work  upon,  and  the  oscillations  in  the  curves 
bear  this  out.  One  year  a  number  of  boys  are  attacked  ;  then  there 
is  freedom  for  a  little  ;  then  a  new  lot  come  to  school,  and  there  is  a 
further  attack,  and  so  on.  He  beUeved  that  this  would  go  on  practi- 
cally as  it  was  doing  now  ;  new  material  coming  in  would  be  con- 
stantly taking  the  disease.  WTiat  they  had  to  look  forward  to  was 
not  to  stamping  disease  out,  but  to  the  improved  conditions  making 
it  milder  and  milder. 

With  regard  to  the  absenteeism  of  contacts — brothers  and  sisters 
— they  had  been  making  great  improvements.  In  the  Merchant 
Company  Schools  here  was  a  regulation  passed  in  the  case  of  measles, 
whooping-cough,  'German  measles,  chicken-pox,  and  mumps,  that 


58  ISOLATION    AND    QUARANTINE    PERIODS 

any  pupil  who  was  over  7  years  of  age.  who  already  had  had  the 
disease,  who  lived  in  a  house  of  three  or  four  rooms,  and  who  pro- 
duced a  certificate  from  a  medical  man  to  say  that  there  was  ])roi)er 
isolation,  might  continue  to  attend  school.  This  was  not  a  regula- 
tion to  apply  to  Board  Schools,  but  he  thought  it  would  result  in 
great  improvement  as  regards  absenteeism  in  the  l>etter-class 
schools.  WTiether  it  would  be  possible  to  make  a  similar  improve- 
ment as  regards  scarlet  fever  and  diphtheria  was  another  matter. 
If,  however,  they  could  in  any  way  lessen  the  severity  of  the  regu- 
lations as  regards  contacts  in  these  diseases  they  would  greatly 
improve  the  conditions. 

Dr  Burn  Mui'doch  had  been  greatly  interested  in  Dr  Kci  >  j.  i,.. . , 
more  particularly  in  the  practical  points  he  had  brought  forward. 
Dr  Ker  had  asked  members  to  give  their  views  upon  shortening  the 
period  of  isolation  in  scarlet  fever,  and  how  long  one  would  consider 
it  advisable  for  a  child  who  had  been  exposed  to  infection  to  be 
detained  before  attending  school.  Dr  Ker  put  it  at  six  days.  He 
(Dr  Hum  Murdoch)  would  like  to  know  if  he  had  ever  seen  it  (Kcur 
after  five  days.  For  many  years  past  he  had  been  absolutely  hai>py 
after  five  clear  days.  Wlien  permitted  he  acted  on  this.  For 
example,  a  few  days  .igo,  three  girls  in  a  boarding-school  ttx>k  tea 
in  the  house  of  a  companion  who  developed  scarlet  fever  the  same 
night.  The  three  girls  were  isolatetl  for  five  clear  days,  and  were 
then  admittetl  to  school.     No  case  arose. 

His  opportunities  for  studying  the  infective  jieriod  of  whooping- 
cough  had  not  been  so  great,  but  in  the  Sick  Children's  Hospital, 
when  the  cough  had  been  thoroughly  established  and  had  gone  on 
for  a  week  or  two,  he  could  not  recall  a  single  instance  where  other 
children  in  the  ward  had  become  infected. 

As  to  school  attendance  in  measles.  Gennan  measles,  chicken- 
pox,  and  mumps,  during  the  j>erio<l  of  incubation,  he  was  entirely 
at  one  with  Dr  Ker,  and  in  jwint  of  fact  had  acted  up  to  that  for  many 
years  past.  Mr  Smith,  the  head-master  of  Merchiston  Castle  SchiKil, 
would  bear  him  out  in  this.  There  they  were  not  so  tied  downi  by 
rules  and  regulations,  and  for  long  had  allowed  the  children  to  attend 
school  on  the  lines  advocated  by  Dr  Ker  for  chicken-jiox,  Ciennan 
measles,  and  mumps.  Contacts  were  allowcnl  to  attend  during  the 
quarantine  peritxl  very  much  on  the  lines  suggestctl  by  Dr  Ker. 

As  regards  the  length  of  the  infection,  lie  had  not  of  course  had 
the  same  opinirtunity  •■'    .i.-'^  Miq  this  in  measles  as  Dr  K- 1    I'ut 
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he  agreed  with  him  as  regards  the  infectivity  lasting  throughout 
the  duration  of  the  rash  and  a  short  time  afterwards,  when  no  com- 
pHcations  were  present.  In  German  measles  he  agreed  as  to  the 
transient  duration  of  infection. 

Mr  Ferard  (Edinburgh  Academy)  spoke  as  one  whose  duty  it  was 
to  administer  rules  of  infection  on  behalf  of  a  school.  It  would  not 
surprise  anyone  present  to  hear  that  to  head-masters  these  rules 
were  a  burden,  particularly  in  the  second  term,'  from  Christmas  to 
Easter,  when  quite  a  material  amount  of  time  was  spent  in  com- 
munications with  regard  to  them.  Personally  he  regarded  their  rules 
at  the  Edinburgh  Academy  as  his  marching  orders,  and  he  carried 
them  out  to  the  letter,  in  the  knowledge  that  they  had  been  drawn 
up  with  the  best  medical  advice,  and  tiiat  it  was  not  his  business  to 
dispute  them.  B  it  for  his  own  part  he  believed  that  many  of  them 
were  of  little  practical  use,  and  that  they  were  merely  an  elaborate 
shutting  of  the  stable  door  after  the  horse  was  stolen.  For  in  too 
many  cases  the  mischief  was  done,  as  they  had  heard  that  evening, 
in  quite  the  early  stages,  before  it  was  possible  for  a  medical  man, 
much  less  a  teacher,  to  detect  the  danger.  For  instance,  a  child 
comes  to  school  with  a  slight  cold  which  one  suspects  to  be  the 
beginning  of  measles,  but  to  send  the  child  home  would  be  to  court 
misunderstanding  with  the  parent.  More  than  once  a  teacher  had 
come  to  him  and  said,  "  I  think  So-and-so  is  going  to  have  whooping- 
cough,"  and  the  child  had  been  sent  home,  but  at  the  end  of  two 
or  three  days  he  comes  with  a  letter  from  the  family  doctor  to  the 
effect  that  he  sees  no  indications  of  whooping-cough.  The  boy 
accordingly  resumes  attendance,  and  then  a  day  or  two  after 
mysteriously  disappears.  After  a  few  days  other  boys  do  the  same, 
and  it  becomes  evident  that  whooping-cough  has  once  again  success- 
fully eluded  the  rules  and  firmly  estabhshed  itself  in  defiance  of 
them. 

Then,  again,  diseases  such  as  chicken-po.x,  mumps,  and  German 
measles  did  not  seem  to  him  serious  enough  to  justify  the  elaborate 
precautions  taken  against  them,  whereas,  on  the  other  hand,  diseases 
such  as  diphtheria  and  even  measles  might  have  very  serious  results. 
In  regard,  therefore,  to  diphtheria,  scarlet  fever,  measles,  and  whoop- 
ing-cough, every  precaution  should  be  taken.  But  with  regard  to 
German  measles,  chicken-pox,  and  mumps,  he  continually  asked 
himself  whether  it  was  worth  while  taking  precautions  to  avoid 
diseases  which  in  nine  cases  out  of  ten  the  children  would  take 
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anyhow.  Was  it  not  rather  the  duty  of  the  school  to  pilot  the 
children  through  them  ?  If  they  did  not  get  them  during  school 
days  they  would  verj'  likely  do  so  in  later  life,  when  the  result  might 
be  more  serious. 

A  difficulty  had  occurred  to  him  in  connection  with  the  sugges- 
tion that  the  child  who  had  been  exposed  to  infection  should  l>e 
allowed  to  attend  school  except  during  the  period  of  incubation. 
He  had  before  him  the  rules  of  a  girls'  school  which  had  been  recently 
drawn  up.  There,  in  the  case  of  measles,  the  child  might  attend 
school  up  to  the  8th  day,  but  not  from  the  Sfh  to  the  i6th  after 
exposure  ;  in  chicken-pox  not  from  the  loth  to  the  20th  ;  in  mumps 
not  from  the  14th  to  the  24th.  In  the  rules  of  the  Edinburgh 
Academy  there  was  nothing  analogous  to  that.  But  supposing 
two  children,  A  and  B,  contracted  mumps  from  a  third  child,  C, 
and  A  developed  them  on  the  14th  day.  To  allow  B  to  attend 
school  for  the  first  14  days  after  A  contracted  mumps  would  mean 
that  B  would  introduce  the  infection,  for  he  would  develop  mumps 
on  one  of  the  remaining  10  days  of  the  possible  period  of  incubation, 
assuming  that  the  original  case,  C,  had  been  overlooked,  and  A  was 
thought  to  be  the  case  through  which  B  was  exposed  to  infection. 
The  only  safeguard  against  such  a  contingency  was  not  to  allow  B 
to  come  at  all.  That  appe<ired  to  him  to  be  a  practical  difficulty  in 
the  way  of  limiting  absence  to  the  actual  period  of  incubation,  and 
he  would  be  glad  to  hear  how  it  stnick  the  meilical  men  jiresent. 

With  regard  to  scarlet  fever,  two  things  had  attractcil  his  atten- 
tion in  a  rather  serious  epidemic  which  occurred  in  the  Acidemy 
two  years  ago,  when  there  were  between  30  and  40  cases  which  were 
subsequently  traced  to  milk  from  a  certain  dairy.  The  first  jx>int 
was  that  boys  with  sore  throats  were  about  the  school  for  a  jn-riod, 
in  some  cases,  as  long  as  40  hours  Insforc  the  danger  was  susjHTted. 
yet  they  did  not  give  scarlet  fever  to  any  other  boy  in  the  school ; 
only  one  other  boy  in  the  school,  beyond  those  in  the  two  houses 
concerned,  took  the  disease,  and  he  got  milk  from  the  same  dairj'. 
The  second  fact  was  the  great  difficulty  connecteil  with  masked  cases. 
Two  of  their  most  troublesome  rases  sliowcxl  no  outward  symptom 
of  any  kind  in  the  early  stages.  Again,  a  boy  dischargiil  (rom 
hospital  as  jwrfectly  cured  seems  subsequently  to  have  ca\ise<l  a 
"  return  "  case.  In  view  of  that  second  fact,  the  question  whether 
the  i)eritHl  of  desquamation  was  or  was  not  infection^  ^.■.■m.-.i  .  .„,,- 
paratively  unimiwrtant,  for  if  there  was  infection  in  ■ 
fever  at  the  beginning  and  also  at  the  end  through  ih 
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nose  or  ear,  the  question  whether  it  was  infectious  also  in  the  inter- 
vening portion  became  a  subordinate  one. 

In  connection  with  Dr  James'  remarks,  he  remembered  that  in 
his  lirst  year  at  Edinburgh  he  had  understood  from  him  that  in  the 
Merchant  Company  Schools  there  were  few  or  no  rules  of  quarantine 
for  infectious  diseases  ;  if  this  was  the  case  it  would  be  interesting 
to  compare  their  statistics  of  absence  through  infectious  illness 
with  those  of  the  Academy,  where  there  were  strict  rules  strictly 
administered.  He  believed  that  such  a  comparison  would  coniirm 
his  view  that  rules  of  infection  too  often  only  come  into  operation 
after  the  mischief  had  been  done. 

Dr  Keppie  Paterson  wondered  whether  Dr  Ker  always  felt  abso- 
lutely safe  in  sending  out  his  cases  when  there  was  any  desqua- 
mation about  the  child.  There  seemed  to  be  a  doubt  whether 
desquamation  was  infectious  or  not  at  a  later  stage.  Would  he 
ad\'ise  the  apphcation  of  some  antiseptic  oil  or  ointment  ?  On  one 
occasion,  when  attending  a  doctor's  family  during  an  epidemic  of 
scarlet  fever  which  occurred  several  years  ago,  one  child  was  sent 
off  to  the  hospital.  He  was  discharged  and  sent  to  the  Convalescent 
Home  at  Musselburgh  ;  after  a  fortnight  there  he  returned  home, 
and  within  three  days  it  broke  out  again,  spread  to  the  rest  of  the 
family,  one  child  almost  dying.  On  the  heels  of  the  first  patient 
some  desquamation  was  seen  after  he  had  been  absent  from  home 
for  about  eight  to  ten  weeks,  and  one  could  not  but  believe  that  that 
was  the  source  of  the  infection — that  was  the  probability,  at  least, 
in  those  days.  It  vras  just  a  question  whether  such  a  result  might  be 
prevented  by  putting  on  some  antiseptic  application. 

Dr  James  Carmichael  wished  to  say  a  word  or  two  in  apprecia- 
tion of  Dr  Ker's  paper,  the  importance  of  which  could  not  be  over- 
estimated. As  one  of  the  older  practitioners,  he  could  say  that  never 
in  this  city  had  any  real  or  scientific  attempt  been  made  to  learn 
from  the  experience  of  private  and  hospital  practice  the  important 
lessons  in  regard  to  infectious  disease.  It  was  highly  important, 
now  that  they  had  commenced  to  study  these  questions  on  the  ini- 
tiation of  Dr  Ker,  who  was  worthy  of  all  praise  for  having  introduced 
the  subject  in  the  interests  of  the  profession  and  the  public,  that  they 
should  take  some  steps,  based  on  the  valuable  facts  now  brought 
forward,  to  give  the  public  and  the  schools  the  benefit  of  their  know- 
ledge and  opinions.     Like  Dr  James  he  had  seen  the  old  days  when 
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there  were  no  school  regulations  at  all,  and  the  safeguards  against 
the  spread  of  infectious  disease  were  entrusted  to  the  general 
practitioner,  and  he  very  much  doubted  if  in  these  days,  with  all 
the  vexatious  rules  and  regulations,  ihey  were  very  much  better  off 
than  formerly.  Of  Board  Schools  he  had  no  experience,  and  could 
not  therefore  speak.  In  working-class  houses  isolation  could  not 
be  carried  out,  and  removal  to  hospital  was  necessary-.  In  middle- 
class  houses  isolation  under  proper  medical  supervision  could  be 
carried  out  successfully.  He  agreed  with  the  suggestion  made  by 
Dr  MeK-ille  Dunlop  that  a  committee  should  be  formed  to  rense 
these  niles  and  regulations. 

Dr  James  Ritchie  had  for  many  years  thought  that  the  regulations 
for  quarantine  in  relation  to  various  infectious  diseases  should  be 
modified.  He  recognised  the  force  of  Mr  Ferard's  statement  that 
it  was  the  duty  of  a  head-master  to  give  effect  to  the  regulations 
which  had  been  laid  down  for  his  guidance. 

Firstly.  With  regard  to  }>eriods  of  quarantine  for  those  who  had 
been  exposed  to  infections.  He  had  always  felt  safe  if  one  who  had 
been  exposed  to  scarlet  fever  remained  well  after  five  days,  but  he 
thought  that  the  periotl  of  quarantine  should  be  eight  days,  as  at 
present.  After  exposure  to  diphtheria  much  school  lime  was  at 
present  lost,  because  of  the  long  jKjriixl  of  quarantine  ;  he  agreed 
with  Dr  Ker  that  if  two  negative  swabs  were  obtained  the  contact 
might  return  to  school  at  once  thereafter.  As  to  measles,  he  was 
inclined  to  be  a  little  more  liberal  than  Dr  Ker,  because  he  believed 
that  infection  existed  only  during  the  catarrhal  stage  ;  during  the 
first  ten  days  of  incubation  there  was.  in  his  opinion,  no  infection  ; 
he  would,  therefore,  allow  contacts  to  attend  school  for  a  week  after 
exposure.  Regarding  German  measles  he  could  not  speak  with 
confidence,  but  he  believed  that  the  period  of  infectivity  was  of 
short  duration.  As  to  whooping-cough  he  agreed  with  Dr  Ker  that 
infection  existed  during  the  catarrhal  stage  only  ;  after  that  stage 
was  past  there  was  no  infection  during  the  paroxysmal  stage.  He 
believed  that  infection  in  chicken-pox  exist«xl  only  l>etwcen  the  12th 
and  2 1st  days  after  exjwsure,  and  in  mumps  lietwccn  the  ijth  and 
26th  days ;  that,  therefore,  contacts  might  l>c  allowtnl  to  attend 
school  up  to  the  1 2th  and  I  Jth  tlays  after  eximsure  to  these  infections 
respectively. 

Secondly.  As  to  the  times  during  which  i)ersons  suffering  from 
these  diseases  are  infective.     In  relation  to  scarlet  lever  he  was  not 
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quite  sure  that  he  agreed  with  Dr  Ker,  but  it  was  with  great  hesita- 
tion that  he  ventured  to  differ  from  him.  He  wished  to  know  Dr 
Ker's  views'  regarding  the  length  of  time  that  fomites  retain  power 
of  infection.  Personally,  he  believed  that  anything  which  had  been 
subjected  to  a  temperature  somewhat  below  212'  was  immediately 
and  absolutely  free  from  infection  of  scarlet  fever,  but  if  an  article 
had  not  been  disinfected  it  retained  infection  for  a  very  long  period. 
He  had  seen  many  cases  which  led  him  to  believe  that  desquamated 
cuticle  was  infective,  because  he  had  seen  fresh  cases  arise  from  con- 
tact with  patients  who  had  no  ear,  nose,  or  throat  discharge,  but  in 
whom  desquamation  of  feet  or  scalp  had  not  been  completed.  He 
recalled  one  case,  supposed  to  be  quite  free  from  infection  ;  after 
having  been  home  for  upwards  of  a  week  the  mother  discovered  that 
the  scalp  was  scurfy.  She  combed  it  while  a  younger  member 
of  the  family  sat  close  by.  Two  days  later  the  latter  was  taken  ill 
with  scarlet  fever ;  this  strongly  suggested  infection  from  the 
scurf.  On  the  other  hand,  the  speaker  had  recently  been  asked  to 
examine  a  boy  who  had  been  discharged  from  the  City  Hospital 
some  time  before,  with  the  view  of  permitting  him  to  return  to  school. 
He  found  a  large  area  of  both  feet  not  yet  desquamated.  He  did 
not  allow  the  boy  to  return  to  school,  but  three  weeks  later  he  found 
that  five  children  living  in  family  with  him  during  several  weeks 
of  desquamation,  who  had  not  had  scarlet  fever,  remained  well. 
He  would  hke  to  know  Dr  Ker's  treatment  of  the  skin  ;  did  he  use 
any  antiseptic  ?  The  speaker's  practice  had  been  to  consider  a 
patient  as  infective  until  desquamation  was  completed,  but  a  case 
like  the  one  just  noted  made  him  desirous  of  further  information. 
Regarding  diphtheria  he  agreed  with  Dr  Ker.  In  measles  he  be- 
lieved that  there  was  no  infection  after  disappearance  of  the  rash. 
As  to  German  measles  he  had  already  expressed  the  opinion  that 
period  of  infectivity  is  short.  Whooping-cough  is  only  infectious 
during  the  catarrhal  stage.  In  chicken-pox  infection  is  in  the  crusts, 
therefore  infection  is  present  till  the  last  crust  has  fallen.  In 
mumps,  so  soon  as  the  swelling  had  gone,  infection  was  past ;  he  had 
even  seen  cases  in  which  the  swelling  had  hardly  subsided  which 
did  not  seem  to  be  infective. 

Dr  J.  S.  Fowler  pointed  out  that  the  Children's  Hospital  and 
other  institutions  were  just  as  much  under  the  Pubhc  Health 
authority  as  the  Fever  Hospital  was  ;  they  received  regulations 
as  regards  the  period  of  quarantine,  etc.,  and  had  to  act  up  to  them 
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although  they  did  not  necessarily  agree  on  the  whole  question.  He 
did  not  see  how  any  material  change  in  the  regulations  dealing  with 
infectious  disease  could  be  made  until  the  Public  Health  authorities 
sanctioned  it.  With  everything  Dr  Ker  had  said  he  thought  he 
agreed.  His  only  real  difficulty  was  with  regard  to  the  incubation 
of  scarlet  fever.  From  his  experience  during  the  past  seven  years' 
hospital  practice,  he  did  not  feel  happy  as  regards  his  ward  till  ten 
days  had  gone  without  a  fresh  case  occurring.  It  was,  of  course, 
extremely  difficult  to  be  sure  of  the  exact  dates  of  infection.  He 
sympathised  very  much  with  what  Mr  Ferard  said  as  regards  the 
minor  infections.  It  was  no  advantage  merely  to  postpone  these 
until  the  later  part  of  childhood  and  youth.  Mumps  was  almost 
never  a  serious  disease  in  young  children  ;  the  bad  cases  usually' 
occurred  in  adolescents  and  young  adults.  It  was  more  serious, 
in  his  opinion,  for  a  boy  of  15  or  16  to  take  mumps  than  for  a  baby. 
Again,  one  very  seldom  saw  a  bad  case  of  chicken-pox  in  a  small 
child,  whereas  many  adults  are  attacked  badly.  German  measles 
was  in  a  somewhat  different  category,  because  of  the  difficulty  in 
many  cases  of  m.aking  a  correct  diagnosis. 

Dr  Kcr,  in  reply,  said  he  was  surprised  at  the  amount  of  sujiport 
he  had  received.  In  regard  to  Dr  Fowler's  statement  that  he  felt 
happier  if  ten  days  had  elapsed  after  a  scarlet  fever  case  had" occurred 
in  his  wards,  it  had  to  be  remembered  that  there  could  be  no  safety 
if  the  source  of  infection  was  not  traced  and  removed  from  the  ward. 
If,  however,  that  was  done,  in  his  opinion  five  days'  quarantine  was 
ample.  He  was  much  interested  to  hear  that,  in  Dr  Ritchje's 
experience,  a  mum])s  patient  might  be  considered  free  of  infection 
when  the  swelling  had  disappeared.  If  that  was  so,  the  week's 
interval  suggested  in  his  jiajier  should  be  quite  satisfactorj-.  In 
rejily  to  Dr  Ritchie's  remarks  about  return  cases,  he  admitted  the 
unsatisfactory  state  of  our  present  knowledge,  and  could  only  hojK* 
that  researches  would  ultimately  be  successful  in  isolating  the 
scarlet-fever  genn.  He  himself  believed  in  scarlet-fever  "  carriers." 
and  saw  no  re.ison  to  blame  the  skin,  even  if  a  little  desqu.amation 
was  present  when  infection  occurred.  Dr  Keppic  Paterson  had 
asked  if  he  treated  the  skin.  While  he  did  not  consider  it  neressarj', 
he  admitted  to  the  use  of  iinline.  which,  if  the  surgeons  were  right, 
should  surely  remove  any  hypothetical  infection.  As  regards 
fomites,  he  recalled  an  instance  of  the  allegetl  j>ersistencc  of  infection 
in  bed-linen  for  more  than  20  years  which  w.is  relatetl  to  him  by  the 
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late  Sir  Patrick  Heron  Watson.  Nevertheless,  such  stories  should 
be  accepted  only  with  great  reser\-e,  and  he  himself  felt  that  it  was 
the  li\'ing  human  subject  more  than  his  clothes  which  retained  in- 
fection. The  really  dangerous  fomites  were  such  things  as  cups, 
spoons,  penholders,  and  throat  instruments.  He  especially  welcomed 
the  support  of  Dr  Burn  Murdoch  and  Dr  Melville  Dunlop  regarding 
the  infectivity  of  whooping-cough,  and  was  obliged  to  Dr  James  and 
Dr  Meikle  for  the  statistics  they  had  given.  His  main  object  had 
been  to  feel  the  pulse  of  the  profession,  as  it  were,  on  this  subject, 
and  he  much  appreciated  the  support  given  him  by  the  Society. 

The  Vice-President  (Dr  Wm.  Russell)  said  that  Dr  Ker's  com- 
munication and  the  discussion  which  had  taken  place  were  very 
important,  and  had  certainly  been  to  him  an  eye-opener,  and  when 
he  felt  in  that  position  he  always  thought  there  must  be  others  who 
felt  the  same.  Personally  he  was  not  prepared  for  this  important 
criticism  with  regard  to  the  stereotyped  ideas  in  connection  with  the 
infectious  diseases,  and  yet  member  after  member  of  the  Society 
had  got  up  and  indicated  that  various  of  the  older  conceptions  re- 
garding the  infectivity  of  these  diseases  were  definitely  wrong,  and 
from  Mr  Ferard  they  had  had  a  strong  expression  of  feeling  with 
regard  to  certain  school  regulations.  Now,  if  that  was  really  the 
expression  of  the  views  of  the  Society,  it  seemed  a  pity  that  they 
should  separate  without  taking  a  still  further  step  ;  and  he  suggested 
that  the  Society  should  send  instructions  to  the  Council  to  nominate 
a  committee,  comprising  Dr  Ker  and  others,  who  would  take  up 
this  whole  question  and  consider  the  periods  of  infectivity  of  these 
diseases,  and  also  the  regulations  at  present  in  vogue  in  the  various 
schools  in  Edinburgh  with  regard  to  the  management  of  infective 
maladies.     [This  was  agreed  to.) 


Meeting  IV.— January  21,  1914 

Mr  James  W.  B.  Hodsdon,   Vice-President,  in  the  Chair 

I.  Election  of  Members 

William  Edmund  Cooke,  M.B.,  Ch.B.,  D.P.H.,  Superintendent, 
Ochil  Hills  Sanatorium,  Milnathort ;  John  Guy,  M.D.,  D.P.H., 
Tuberculosis    Officer,    City    of    Edinburgh,    Drumness,    Cohnton ; 
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Alexander  Wilkie  Millar,  M.B.,  Ch.B.,  6  Blenheim  Place  :  Alex- 
Alexander  William  Neill.  M.D.,  Craig  House.  Momingside  Road  ; 
Dermid  Maxwell  Ross,  M.B..  Ch.B..  Royal  Asylum,  Edinburgh, 
were  elected  Ordinary  Members  of  the  Society. 

II.    DE.MOXSTRATION   OF    INSTRUMENT 

Dr  Alexander  Goodall  showed — 

A  MODIFIED  TROCAR  and  CANNULA. 

III.  Exhibition  of  P.\tient 

Dr  Chalmers  Watson  showed — 

Case  of  DIABETES  MEi.LiTis  :  to  illustrate  a  suggestion  regarding 
investigation  and  treatment. 

IV.  E.miibition  of  Specimen 

Mr  Scot  Skirving  showed — 

Vesical  calculus  of  unusually  large  size.  About  the  size 
of  a  swan's  egg  ;  weight  iiA  oz.  ;  removed  recently  with  great 
difficulty  in  India  by  army  surgeon  by  supra-pubic  method  from 
bladder  of  native  girl,  a;t.  i6  ;  was  firmly  adherent  to  vesical  floor  ; 
good  recovery. 

V.  Original  Communic.\tions 

I.  FLRTHKK  ()BSi:K\;Vri()NS  ON   PKIM.\KV  CARCINO.M.V 

OF  THE  APPENDIX 

(iri7/»  Lantern  Demonstration) 

By  James  M.  Gkaiiam,  MB.,  r.R.C.S..  * 

Assistant-Surgeon  to  the  Deaconess  Hospital 

Cancer  of  the  appendix  presents  several  distinctive  features,  and 
in  its  usual  form  differs  from  the  tj,pical  cancer  of  other  parts  of 
the  intestinal  tract  both  in  its  naked-eye  and  microsc(ipical 
characters.  Whilst  always  showing  local  signs  of  malignancy  it 
rarely  gives  rise  to  metastases,  and  jiossesscs  a  benignity  which 
recalls  r(xlent  cancer  of  the  skin.  It  is  frequently  associate<l  with 
inflammation  of  the  organ,  but  there  arc  no  characteristic  symptoms 
of  the  disease.  A  further  jwculiar  feature  is  the  relative  fre<piency 
with  which  young  individuals  are  affecfeti,  and  in  resjXK-t  of  its  early- 
age  incidence  cancer  in  this  situation  apjicars  to  be  uniqiic. 
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In  a  former  paper  i  I  recorded  six  cases  of  primary  cancer  of 
the  appendix  ;  recently  I  have  examined  five  additional  specimens, 
and  as  the  subject  is  one  of  considerable  interest  I  have  ventured 
to  bring  my  observations  on  these  cases  before  the  Society.  Although 
in  1906  RoUeston  and  Jones  -  were  able  to  collect  only  37  cases, 
they  expressed  the  opinion  that  with  routine  microscopical  examina- 
tion the  number  of  cases  would  rapidly  increase.  This  prophecy 
has  proved  correct,  and  already  over  200  cases  of  the  disease  have 
been  recorded. 

As  regards  the  frequency  of  the  condition,  I  may  mention  that 
during  the  last  two  years  I  have  detected  cancer  in  six  cases  out  of 
a  series  of  500  unselected  appendices,  all  of  which  had  been  removed 
at  operations.  Cancer  was  therefore  present  in  1.2  per  cent  of  these 
cases.  These  figures  correspond  fairly  closely  with  those  of  other 
recent  observers.  Baldauf  ^  found  cancer  in  i  per  cent,  of  inflamed 
appendices.  MacCarty  and  M'Grath,*  in  a  series  of  5000  appendices 
representing  the  material  of  the  Mayo  Chnic,  reported  cancer  in  22 
specimens,  or  in  -44  percent,  of  the  cases.  As  the  tumour  is  generally 
small,  it  is  easily  mistaken  on  casual  examination  for  a  concretion 
embedded  in  the  lumen,  or  for  a  diverticulum  or  localised  inflam- 
matory nodule.  It  may  be  so  small  as  to  escape,  notice  altogether 
unless  the  appendix  is  sUt  up.  In  five  of  my  series  of  eleven  cases 
there  was  nothing  in  the  external  appearance  of  the  appendix  to 
suggest  a  tumour,  and  in  one  case  the  tumour  was  so  minute  that 
its  nature  was  confirmed  only  on  microscopical  examination.  In 
many  of  the  cases,  especially  when  the  tumour  is  situated  away  from 
the  tip,  inflammatory  changes  are  hkely  to  be  present  which  may 
further  tend  to  obscure  the  presence  of  a  neoplasm.  As  cancer 
rarely  gives  rise  to  symptoms  or  causes  death  except  from  ap- 
pendicitis, it  is  seldom  suspected.  These  facts  explain  the  apparent 
rarity  of  the  condition  as  reported  by  pathologists  from  post-mortem 
examinations.  Out  of  172  cases  of  primary  cancer  reviewed  in 
the  literature,  20  specimens  were  found  at  autopsies,  and  only  one 
of  my  own  cases  was  obtained  post  mortem.  The  experience  of 
Letulle  '  suggests  that  these  figures  must  represent  only  a  pro- 
portion of  the  cases,  as  in  a  series  of  700  post-mortem  exa-aina- 
tions  where  the  appendix  was  specially  investigated,  cancel  was 
detected  in  7  cases  ('8y  per  cent.). 

A  further  reason  for  the  extreme  rarity  of  the  condition,  unless 
when  specially  looked  for,  is  the  apparently  benign  nature  <>*  the 
growth   in   the  great   majority   of   cases.     This   feature  has   been 
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commented  on  by  most  writers  on  the  subject,  and  some  obsen-ers 
have  hesitated  to  classify  the  tumours  as  true  cancers. 

In  certain  cases  the  tumours  are  obviously  cancers  resembling 
in  structure  the  cylindrical-celled  or  colloid  cancers  of  the  intestinal 
tract,  but  these  cases  are  exceptional.  Most  of  the  tumours  are  of 
a  spheroidal-celled  type.  Neugebauer  *  was  of  the  opinion  that  these 
tumours  were  endotheliomata.  In  my  own  series  of  cases  there  is 
sufficient  evidence  to  show  that  the  cells  are  of  epithelial  origin,  and 
their  cancerous  nature  can  be  concluded  from  the  marked  degree 
of  anaplasia  and  from  the  local  invasion  of  the  tissues.  Forms  which 
are  transitional  between  the  spheroidal-celled  cancers  and  the  cyhn- 
drical  adeno-carcinomata  also  occur.  It  is  difficult  to  ascertain 
accurately  the  relative  frequency  of  the  various  types  as  similar 
histological  types  have  sometimes  been  recorded  under  dif!erent 
names.  From  an  analysis  of  172  cases  the  relative  frequency  of  the 
main  types  is  appro.vimately  as  follows : — 


Average 
Api- 


29.8 
39-5 
447 


The  average  age  of  the  patients  ascertained  in  152  cases  is  30. 
At  the  same  time  it  must  be  noted  that  cancer  is  not  peculiar  to 
youth  as  cases  have  been  recorded  at  the  ages  of  5  and  Si  and  at 
most  ages  between  these  extremes.  Reference  to  the  above  table 
indicates  a  difference  in  the  average  age  incidence  between  the 
various  types  of  cancer.  A  further  contrast  between  the  main 
types  is  in  the  degree  of  mahgnancy.  Recurrence  of  the  disease 
either  in  the  ca-cum  or  in  the  form  of  abdominal  metastases  is 
extremely  rare  in  the  cases  of  spheroidal-cellc<l  or  transitional 
cancers.  Spread  beyond  the  aji]icndix  was  recorded  in  only  one  case, 
reported  by  L<?gars '  in  a  patient  .Tt.  27,  out  of  a  scries  of  137  cases  of 
these  types  ;  a  few  cases,  where  the  primary  origin  of  the  cancer  in 
the  appendix  was  doubtful,  have  not  been  includp<l  in  this  analj-sis  ; 
but,  even  if  doubtful  cases  were  considerctl,  the  proportion  of  cancers 
of  the  spheroidiU-celled  group  which  showed  signs  of  malignancy 
other  than  local  remains  extremely  small.     The  adeno-carcinomata 
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and  colloid  cancers  are  less  benign,  for,  out  of  35  cases  of  these,  types 
spread  to  caecum  or  metastases  in  the  abdominal  glands  or  viscera 
occurred  in  6  cases. 

It  is  interesting  to  note  that  the  age  of  the  patients  in  the  latter 
group  of  cases  seems  to  be  an  important  factor  in  determining  the 
malignancy  of  the  growth.  In  the  6  cases  mentioned  above  the 
average  age  was  51.8,  compared  with  the  average  age  of  40  calculated 
from  the  35  cases  comprising  this  group.  The  prognosis  therefore 
must  be  guarded  when  adeno-carcinoma  or  colloid  cancer  is  found 
especially  in  middle-aged  patients.  These  facts  are  well  illustrated 
in  my  own  series  of  cases.  In  the  following  table  it  will  be  seen 
that  10  of  the  cases  belong  to  the  spheroidal-celled  or  transitional 
cancers,  which  may  be  grouped  together  ;  whilst  the  remaining  case 
is  a  cyUndrical-celled  adeno-carcinoma  with  metastases. 


Cases. 

Sex. 

Age. 

Site. 

Type. 

Metastases. 

I 

F. 

22 

tip 

Spheroidal-celled 

No 

2 

F. 

21 

Transitional 

3 

M. 

2q 

,, 

,, 

4 

M. 

25 

Spheroidal-celled 

5 

F. 

16 

near  tip 

6 

M. 

25 

,, 

7 

M. 

34 

middle 

8 

9 
10 

F. 

27 

'■ 

F. 

iq 

" 

II 

M. 

48 

" 

Adeno-carcinoma 

Yes 

A  general  description  will  first  be  given  of  the  cases  of  spheroidal 
celled  cancer.  The  case  of  adeno-carcinoma  is  exceptional  and  will 
be  described  later  in  detail. 


Cases  of  Spheroidal-celled  Cancer 

The  most  striking  facts  about  these  cases  are  their  benign  nature ; 
the  golden-yellow  colour  of  the  tumours,  the  presence  of  hpoids  in 
the  cancer-cells,  and  the  intimate  relation  between  the  tumours  and 
the  lesions  of  appendicitis. 

Sex. — Of  the  nine  patients,  where  the  sex  was  ascertained,  5 
were  women  and  4  men.  Out  of  160  cases  in  the  literature  95  were 
iemales  and  65  males. 
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Age. — The  average  age  in  9  cases  is  24.2.  It  is  remarkable  tliat 
the  patient  in  only  one  case  was  over  the  age  of  30. 

Site. — The  tumour  was  situated  at  or  near  the  tip  of  the  aj>- 
pendix  in  6  cases,  in  4  cases  towards  the  middle  third  of  the  organ. 
The  frequency  of  occurrence  in  the  various  sites  from  a  large  number 
of  cases  in  the  literature  is  as  follows :  at  or  near  the  tip  64.3  per  rent., 
intermediate  parts  19.3  per  cent.,  at  the  base  in  10  per  cent.,  diffuse 
throughout  the  appendi.\  in  6.2  per  cent. 

Macroscopic  Characters. — The  tumours  varied  in  size  from  a 
nodule,  smaller  than  a  split-shot,  to  a  mass  which  was  2  cm.  in  its 
longest  diameter.  In  5  of  the  cases  when  the  growth  was  at  or  near 
the  tip  it  formed  an  ob\-ious  firm  swelling  ;  in  6  cases  the  tumour 
was  not  apparent  till  the  appendix  was  laid  oi>en. 

In  8  of  the  specimens  the  cancer  completelj'  replaced  the  lumen 
of  the  affected  portion  ;  in  i  case  it  projected  into  the  lumen  as  a 
minute  nodule,  and  in  the  remaining  case  it  surrounded  the  lumen, 
which  was  narrowed  but  per\-ious. 

The  cut  surface  of  the  tumours  was  smooth  and  presented  in 
8  of  the  10  cases  a  characteristic  golden-yellow  colour  ;  in  the  ex- 
ceptional cases  the  colour  was  greyish-white.  The  distribution  of  the 
growth  was  mainly  in  the  position  of  the  mucous  and  submucous 
coats,  but  in  certain  cases  extension  to  the  muscular  and  jKiritoneal 
coats  could  be  seen.  Inflammatory  changes  of  a  more  or  less 
marked  nature  were  present  in  practically  all  the  cases. 

Microscopical  Characters. — The  amount  of  stroma  varied  in  the 
tumours  of  this  series  and  in  different  jiortions  of  the  same  tumour. 
In  one  case,  when  the  tumour  was  grafte<l  on  the  b;ise  of  a  chronic 
ulcer,  the  stroma  was  very  fibrous  and  the  cells  were  collected  in 
small  groups,  as  in  a  dense  scirrhous  cancer.  In  4  cases  the  stroma 
was  not  so  marked  as  in  the  first  cise  and  the  collections  of  cells 
were  larger  and  more  numerous.  In  3  cases,  with  the  exception 
of  a  few  areas  of  scirrhous  cancer,  the  tumour  was  of  a  very  cellular 
type,  corresponding  to  an  encephaloid  cancer  of  the  breast.  The 
ap])earance  of  the  2  transitional  cancers  was  much  the  same  as  in 
the  previous  cases,  but  a  small  area  was  j)rt';scnt  in  each  case  in  which 
the  cells  were  either  cubical  or  cylindrical  in  tyj>e.  and  were  arranged 
in  duct-like  spaces,  as  in  a  tubular  adcno-carcinoma. 

Except  in  the  areas  of  columnar  e|iithelitim  referred  to,  the  cancer 
cells  were  small,  round,  iKjlyhe<lral,  or  slightly  spindlr-shape«l,  and 
were  closely  packed  in  alveoli  of  varying  size.  The  nucleus  stained 
darkly  and  the  protoplasm  was  scanty  ,    mitosis  was  not  markc^l. 
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Vacuoles  were  present  in  some  of  the  cells,  particularly  of  the  larger 
cell  masses. 

Whilst  the  origin  of  the  cancer  could  not  be  traced  in  any  of  the 
cases,  e\adence  of  the  glandular  derivation  of  the  tumours  is  supplied 
by  the  columnar  epithelium  and  duct-like  spaces  in  the  transitibnal 
cancers.  The  naked-eye  and  microscopical  characters  of  the  spher- 
oidal-celled and  transitional  cancers  were  identical,  and  it  was 
ob\nous  that  thej'  belonged  to  the  same  group  ;  the  deduction  as  to 
the  origin  of  the  cells  of  the  purely  spheroidal-celled  cancers  from 
the  glandular  epithelium  seems  therefore  justified. 

Local  signs  of  mahgnancy  were  present  in  all  the  cases.  In  the 
earliest  stages  groups  of  cancer  cells  invade  the  submucosa  and 
deepest  portion  of  the  muscularis.  Later  narrow  columns  of  cancer 
cells  permeate  the  lymphatics  of  the  muscular  coat  and  spread 
outwards  to  the  peritoneal  surface.  In  several  cases  all  the  coats 
of  the  appendix  at  the  site  of  the  tumour  were  invaded,  and  cells 
had  reached  the  mesenteric  fat,  but  no  extension  along  the  lym- 
phatics towards  the  base  of  the  appendix  could  be  detected.  In 
none  of  the  cases  where  the  lumen  was  obliterated  could  the  original 
mucosa  be  traced,  although  a  few  normal  tubules  here  and  there 
occasionally  remained.  The  growing  edge  corresponded  closely 
with  the  extent  of  the  tumour  as  seen  with  the  naked  eye.  While 
the  appearance  is  suggestive  of  a  slow  and  uniform  spread  of  the 
cancer  there  is  no  attempt  at  encapsulation. 

The  Presence  of  a  Myelin  Substance  in  the  Cancer  Cells. — In  a 
former  communication  ^  I  recorded  the  observation  of  lipoid  sub- 
stances in  the  cancer  cells,  particularly  in  the  larger  cell-masses  and 
in  cells  which  were  vacuolated,  and  suggested  that  the  presence  of 
these  substances,  which  can  be  demonstrated  with  the  ordinary 
fat  stains,  explained  the  peculiar  yellow  colour  of  the  spheroidal- 
celled  cancers.  Subsequent  investigations  have  confirmed  this  view. 
Lipoids  were  absent  in, the  2  cases  which  were  greyish-white  in  colour. 
In  the  remaining  7  cases  in  which  the  test  was  carried  out  lipoids 
were  demonstrated  in  6  cases.  The  absence  of  hpoid  in  the  excep- 
tional case  could  be  explained  by  the  solvent  action  of  alcohol  in 
which  the  specimen  had  been  kept  for  a  considerable  time  prior  to 
the  test  ;  in  this  specimen  also  the  yellow  colour  had  faded  by  the 
time  the  test  was  tried. 

Through  the  kindness  of  Professor  Lorrain  Smith  I  have  been  able 
to  examine  the  nature  of  these  hpoids  by  means  of  the  polarising 
microscope.     Fresh  sections  of  the  tumours  were  placed  upon  the 
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heated  stage  and  examined  at  different  temperatures.  On  the 
dark  ground  of  the  microscope  numerous  minute  crystals  can  be 
seen.  At  about  i  io°  C.  the  crystals  melt  and  on  cooling  down  present 
the  characteristic  appearance  of  myelin.  It  may  be  concluded 
therefore  that  the  lipoid  frequently  present  in  the  spheroidal-celled 
group  of  cancers  is  a  fluid  crystal  of  the  nature  of  myelin,  but  with 
an  unusually  high  melting-point. 

In  the  hypernephromata,  which  are  also  characterised  by  a 
golden  yellow  colour,  a  myelin  substance  can  also  be  demonstrated  ; 
in  both  instances  this  is  probably  responsible  for  the  colour  of  the 
tumour. 

Relation  of  Cancer  of  the  Appendix  to  Appendicitis. — In  tliese 
cases  the  cancer  bears  a  close  relation  to  apj)endicitis.  Of  the 
9  cases  operated  upon  7  were  diagnosed  as  apiwndicitis ;  one  case 
was  erroneously  diagnosed  as  urethral  stone,  the  symj)toms  dis- 
appearing after  removal  of  the  appendix.  The  apj)endix  in  the 
remaining  case  was  removed  during  an  operation  for  inflammation 
of  the  tubes  and  ovaries.  Signs  of  acute  or  chronic  a]>pendicitis 
were  present  in  all  the  cases. 

The  inflammation  was  acute  in  4  cases,  but  in  2  of  these  there 
were  also  chronic  lesions.  The  lesions  in  the  remaining  6  cases 
were  of  a  purely  chronic  nature. 

In  2  of  the  acute  cases,  where  the  tumour  was  at  the  tip,  and  in 
one  case,  where  it  was  situated  in  the  middle  portion  of  the  ap- 
pendix, the  cancer  had  apparently  grown  in  a  previously  normal 
ai)pcndix.  The  presence  of  a  cancer  may  therefore  influence  the 
onset  of  the  appendicitis,  especially  if,  as  in  the  last  c;isc,  the  tumour 
has  grown  round  the  lumen  and  caused  a  stenosis.  The  evidence 
in  7  cases,  however,  suggested  that  this  sequence  of  events  is  usually 
reversed,  and  that  cancer  more  frequently  begins  at  the  site  of  a 
pre-existing  chronic  lesion  resulting  from  aj)pendicitis. 

In  case  6  the  tumour  was  immediately  proximal  to  a  large  con- 
cretion ;  in  case  9  the  tumour  was  at  the  middle  third  of  the  apjxindix. 
at  the  site  of  a  stenosis  ;  distally  the  lumen  was  dilated  and  con- 
tained several  concretions.  In  case  5  the  tip  of  the  a|i|)endix  was 
cystic  and  only  attached  to  the  rest  of  the  organ  by  scar  tissue, 
immediately  jiroximal  to  which  was  the  tumour.  The  tumor  in 
case  10  was  minute  and  occupied  the  site  of  an  old  ulcer  of  the  nnicos,», 
the  base  of  which  was  forme<l  by  scar  tissue.  In  case  8  the  tumour 
had  an  hour-glass  shape  and  occupied  the  middle  portion  of  tlic 
appendix  ;  at  the  centre  of  the  tumour  the  ajipcndix  was  kinked  and 
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stenosed.  In  cases  3  and  4  the  tumour  was  at  the  top,  and  evidence 
of  antecedent  inflammatory  changes  were  seen  microscopically, 
dense  scar  tissue  intervening  between  the  tumour  and  the  lumen. 

Complete  obliteration  of  the  lumen  by  the  cancer,  whether 
situated  at  the  tip  or  in  other  parts  of  the  appendix,  was  a  feature 
of  all  but  2  of  the  cases.  In  this  respect  cancer  of  the  appendix 
differs  from  other  intestinal  cancers  in  which  a  trace  of  the  lumen 
can  always  be  found  although  much  narrowed.  Partial  or  complete 
obliteration  of  a  portion  of  lumen  is  a  frequent  pathological  change 
in  the  appendix  following  inflammation. 

Many  of  the  cancers  commence  at  the  site  of  a  chronic  lesion,  and 
it  seems  probable  that  the  absence  of  lumen,  in  some  of  these  cases 
at  any  rate,  is  due  to  the  fact  that  prior  to  the  commencement  of 
the  cancer  the  lumen  was  altered  by  the  process  of  obliteration. 

This  connection  between  obliterative  appendicitis  and  carcinoma 
has  been  commented  on  by  MacCarty  and  JI'Grath,  and  is  supported 
by  the  conditions  found  in  the  present  series  of  cases.  In  2  of  the 
cancers  at  the  tip  dense  scar  tissue  intervenes  between  the  tumour 
and  the  lumen,  suggesting  that  the  cancer  had  begun  in  the  remains 
of  a  mucosa  in  process  of  obliteration.  In  2  cases  the  cancer  is 
immediately  proximal  to  a  completely  obHterated  portion  of  the 
appendix.  In  2  cases  the  appendix  is  constricted  and  pointed  at 
the  centre  of  the  tumour  where  the  lumen  has  obviously  been 
stenosed.  In  a  seventh  case  the  tumour  is  related  to  a  stenosis 
associated  with  a  large  concretion. 

As  there  is  apparently  an  intimate  relation  between  obliteration 
and  cancer,  40  specimens  were  examined  in  which  there  was  partial 
or  complete  obliteration  of  the  lumen,  in  order  to  ascertain  whether 
any  changes  were  present  which  might  predispose  to  cancer. 
Although  obliteration  is  apparently  complete  to  the  naked  eye,  in 
many  cases  the  process  is  only  partial ;  there  may  be  a  trace  of 
lumen,  very  much  contracted,  often  tortuous,  and  with  the  surfaces 
in  contact,  passing  through  new-formed  fibrous  tissue.  Occasion- 
ally a  few  tubules  alone  remain  surrounded  by  a  fibrous  and  thick- 
ened submucosa.  If  cancer  developed  in  such  situations  it  would  be 
easy  to  understand  the  obliteration  of  the  lumen  by  the  tumour. 
No  constant  change  is  observed  in  the  epithelium  in  the  process  of 
obUteration.  The  tubules  are  often  compressed  and  distorted,  and 
the  cells  may  be  hypersecreting.  Occasionally  there  is  a  simple 
hyperplasia,  the  mucosa  may  be  represented  by  a  single  layer 
of  columnar,  cubical,  or  even  flattened  epithelium.     In  cases  of 
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complete  obliteration,  the  mucosa  covering  the  occluded  portion  is 
frequently  of  the  latter  type. 

It  seems  justiliahle  to  conclude  that  the  irritation  of  chronic 
inflammatory  processes,  esi)ecially  in  the  case  of  tubules  which  are 
altered  during  involution  or  in  the  repair  of  denuded  surfaces,  may 
influence  the  onset  of  carcinoma  in  the  appendix. 

From  the  facts  obser\-ed  in  these  >  as<>s  it  is  .ip]).iri-iu  th.it  >  .iiui-r 
may  commence — 

1.  In  a  normal  appendix  ; 

2.  More  frequently  at  the  site  of  a  chronic  inflammatory  lesion,  e.g. 
{a)  in  a  portion  of  lumen  which  is  narrowed  or  partially  obliterated  ; 
(b)  at  the  junction  of  the  lumen  with  a  completely  obliterated 
portion  ;  (c)  in  relation  to  a  chronic  ulcer. 

After  History  of  Cases. — No  recurrence  was  noted  in  any  of  the 
cases  whose  history  could  be  followed.  Six  patients  reported  them- 
selves to  he  in  good  health  at  periods  of  5J.  ji  years.  3  years,  and  a 
few  months  after  operation.  One  patient  died  within  a  few  days 
from  the  associated  acute  appendicitis.  Two  patients  could  not 
be  traced.  In  one  case  the  cancer  was  found  at  a  post  mortem 
in  a  patient  who  had  died  from  meningitis. 

These  obser\'ations,  although  limited  to  a  few  cases  and  to  short 
periods,  confirm  the  former  statement  as  to  the  benign  nature  of 
the  spheroidal-celled  cancers,  especially  as  no  attempt  was  made  in 
any  of  the  cases  to  perform  a  more  extensive  operation  than  the  usual 
appendectomy. 

The  main  facts  and  conclusions  regarding  the  ten  cases  of  this 
series  may  be  summarised  as  follows : — 

1.  The  average  age  of  the  patients  is  24.2  years. 

2.  The  tumours  are  spheroidal  celled  cancers,  with  an  alveolar 
arrangement,  and  are  derived  from  columnar  epithelium. 

3.  The  tumours  are  locally  malignant  but  rarely  give  rise  to 
metastases. 

4.  The  majority  of  the  tumours  present  a  golden  yellow  colour 
due  to  a  lipoid  of,  the  nature  of  myelin  in  llie  cancer  cells. 

5.  The  cancer  may  commence  in  a  normal  api^endix  and  cause 
ap|>endicitis. 

b.  More  conunonly  chronic  inflammatory  lesions  precctle  the 
cancer  and  predisjxise  to  it. 

7.  Cancer  is  intimately  lelatetl  to  the  process  of  obliteration, 
and  this  is  the  most  frequent  antecedent  lesion. 

Case  0/  Primary  Tubular  Adeno-carcinoma  c/  thf  Appendix  with 
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Metastases. — The  specimen  from  this  case  was  kindly  sent  to  me  by 
Mr  Miles  for  examination.  As  it  differs  in  many  respects  from  the 
group  of  cases  just  described  and  represents  a  much  rarer  form  of 
cancer  the  case  is  recorded  in  detail.  The  growth  presented  none 
of  the  naked-eye  characters  typical  of  the  spheroidal-celled  cancers. 
Microscopically  it  appeared  to  be  closely  related  to  the  columnar- 
celled  cancers  of  the  large  intestine. 

The  patient's  symptoms  were  specially  referred  to  the  right 
iliac  fossa,  and  the  incision  was  made  there,  but  a  correct  diagnosis 
was  not  possible  before  operation.  The  fact  that  the  patient 
had  suffered  from  gastric  symptoms  made  it  important  to  exclude 
the  possibiHty  of  the  cancer  in  the  appendix  being  secondary  to 
a  carcinoma  of  the  stomach. 

The  absence  of  any  definite  tumour  in  the  stomach  made  this 
unlikely,  and  the  pathological  changes  in  the  appendix  confirmed 
the  view  that  the  cancer  was  primary  in  the  latter  situation. 

History  and  General  Facts. — Male,  set.  48,  farmer.  Had  always 
been  troubled  with  his  stomach,  but  more  especially  during  the  last 
2.^  years.  Appetite  was  poor,  suffered  from  waterbrash  and  had  pain 
after  food.  Was  sick  once  or  twice  weekly.  For  the  last  month 
had  suffered  severely  from  pain  all  over  the  abdomen  accompanied 
by  diarrhoea.  On  deep  pressure  the  patient  complained  of  pain 
over  the  right  iliac  fossa,  half-way  between  the  anterior  superior 
spine  and  the  umbihcus  ;  there  was  tenderness  also  over  the  um- 
bilicus and  at  the  ensiform.  Some  fulness  could  be  felt  in  the  right 
iliac  fossa,  and  a  small  hard  lump  was  palpable  at  the  umbilicus. 

Operation  by  Mr  Miles  on  31st  January  1913.  The  caecum  was 
found  to  be  invested  by  adhesions,  especially  in  the  region  of  the 
appendix.  The  adhesions  were  separated  and  the  appendix  was 
found  to  be  very  hard,  suggesting  a  mahgnant  condition  ;  an  in- 
durated mass  extended  into  the  cscum,  and  a  portion  of  the  latter 
was  removed  with  the  appendix.  Several  nodules  of  mahgnant 
disease  were  felt  throughout  the  peritoneum,  the  nodular  swelling 
at  the  umbihcus  being  one  of  these.  A  portion  of  adherent  omentum 
and  an  enlarged  gland  at  the  base  of  the  appendix  were  removed. 
The  patient  left  hospital  on  17th  February  1913  and  died  one  week 
later.     There  was  no  post-mortem  examination. 

Pathological  Report. — The  material  received  included  the  ap- 
pendix adherent  to  a  portion  of  caecum,  a  portion  of  omentum,  and  a 
lymphatic  gland,  about  the  size  of  a  bean,  from  the  ileo-cascal  region. 

Macroscopical  Characters. — The  appendix   is  7  cm.  in  length. 
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The  middle  third  is  occupied  by  the  tumour  and  is  enlarged,  firm, 
and  fusiform.  The  peritoneal  coat  is  intact,  except  towards  the 
mesenteric  side,  where  a  mass  of  cancer,  continuous  with  the 
tumour,  has  erupted  and  extends  to  the  wall  of  the  cacuni. 

Distal  to  the  tumour  the  appendix  is  atrophieti,  measuring  .4 
cm.  in  diameter  ;  transverse  sections  show  that  this  portion  has 
undergone  complete  obliteration.  On  the  proximal  side  the  ap- 
pendix measures  '6  cm.,  and  the  lumen,  although  patent,  is  much 
attenuated. 

The  tumour  has  expanded  the  muscular  and  peritoneal  coats  and 
is  greyish-white  in  colour.  No  trace  of  lumen  can  be  seen  through- 
out the  tumour.  Towards  the  mesenteric  border  the  individual 
coats  are  invaded  and  their  outline  is  obscured.  At  the  centre  of 
the  tumour  the  diameter  of  the  appendix  is  i  cm.  The  continuation 
of  the  growth  is  of  less  extent  and  tapers  off  towards  the  c.x'cum. 

Microscopical  Characters. — Changes  are  present  in  the  portion 
of  appendix  distal  to  the  tumour,  indicative  of  a  complete  obliteration 
of  long-standing.  The  mucosa  and  submucosa  are  replaced  by  fat 
and  dense  fibrous  tissue  ;  the  muscular  coat  is  atrophied  and  the 
peritoneal  coat  is  thickened.  Immediately  distal  to  the  tumour  the 
process  appeared  to  be  more  recent,  as  the  fibrous  tissue  replacing 
the  mucosa  was  less  dense  and  contained  fewer  fat  cells.  Proximal 
to  the  tumour  the  process  of  obliteration  is  incomplete  ;  the  lumen 
is  narrow,  and  the  mucosa  is  atrophieti.  the  tubules  being  small  and 
few  in  number.  The  submucosa  contains  an  excess  of  fat,  and  the 
muscular  coat  is  thin  and  fibrous. 

The  stroma  of  the  cancer  is  comjxiscd  of  well-formed  fibrous  tissue 
and  is  moderate  in  amount.  The  epithelial  cells  are  of  low  rolunmar 
or  cubical  type.  Although  the  cells  are  sm.ill  they  resemble  both 
in  appearance  and  arrangement  many  of  the  column.ir-cclle<l  cancers 
of  the  colon.  The  appearance  is  that  of  a  tubular  adeno-carcinoma, 
the  cells  forming  irregular  gland  or  duct-like  spaces  without  a  base- 
ment membr.ine.  A  considerable  amount  if  mitiwis  could  be  seen. 
There  were  no  lipoids  as  in  tiic  spheroiilal-celled  cancers.  The  main 
mass  of  the  growth  lay  within  the  muscular  coat,  which  was  invaded 
at  several  jiarts.  Opposite  the  attachment  of  the  mescnterj*. 
where  the  cancer  had  erujited.  the  outer  coats  were  almost  completely 
replaced,  although  their  otitlines  could  still  Iw  trace<l.  Towards  the 
cecum  the  growth  rapidly  diminished  in  size.  The  ca?cum  itself 
was  entirely  free  from  any  trace  of  cancer  ;  the  mucosa  was  perfectly 
healthy. 
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It  wnll  be  noted  from  the  above  description  of  the  appendix  that 
the  growth  was  situated  at  the  junction  of  a  partiaUy  obUterated 
with  a  completely  obliterated  portion  of  the  lumen.  The  main 
mass  of  the  tumour  expanded  the  middle  third  of  the  appendix,  and 
probablj'  its  spread  towards  the  ca;cum  was  favoured  by  the  presence 
of  adhesion  resulting  from  old  appendicitis.  Numerous  transverse 
sections  showed  that  the  cancer  was  spreading  in  a  longitudinal 
direction  also,  mainly  towards  the  base  but  also  towards  the  tip  by 
permeation  of  the  lymphatics,  chiefly  in  the  submucosa.  This 
method  of  spread  accounted  for  the  fusiform  shape  of  the  growth. 
At  a  considerable  distance  from  the  centre  of  the  tumour,  near  the 
base,  isolated  lymphatics  packed  with  cancer  cells  could  be  seen. 
Some  of  the  lymphatics  in  the  mesentery  were  also  invaded,  and  the 
gland  draining  them  at  the  root  of  the  mesentery  was  involved. 
The  histological  appearances  in  the  nodules  in  the  omentum  were 
similar  to  those  described  in  the  primary  tumour. 

The  examination  of  the  pathological  material,  and  especially 
the  distribution  and  method  of  spread  of  the  cancer,  confirmed  the 
view  that  in  this  case  we  have  to  deal  with  a  primary  cancer  of  the 
appendi.x  with  metastases,  belonging  to  the  small  group  of  adeno- 
carcinomata  of  a  cyhndrical-celled  or  tubular  type,  the  particulars 
of  which  are  mentioned  earher  in  this  paper. 

The  process  of  obliteration  appeared  to  be  an  important  factor 
in  the  aetiology  of  the  cancer,  as  in  many  of  the  cases  described  in 
the  spheroidal-celled  group. 

The  malignancy  of  this  case  accentuates  the  benign  character  of 
the  spheroidal -celled  cancers.  ^\Tly  the  majority  of  cancers  of  the 
appendix,  especially  the  spheroidal-celled  ones,  should  be  so  benign 
is  difficult  to  explain.  Early  surgical  inter^^ention  on  account  of 
symptoms  of  appendicitis  will  not  explain  the  absence  of  recurrence 
in  all  cases,  for  there  are  many  cases  of  appendicitis  which  are  not 
operated  upon,  and  cancer  is  rare  post-mortem.  Spread  to  the 
caecum  would  be  expected  in  the  later  stages,  and  undoubtedly 
occurs,  but  it  is  unlikely  that  this  is  frequent,  {a)  because  cancer  is 
rare  at  the  base  of  the  appendicitis ;  (&)  the  common  type  of 
cascal  cancer  differs  from  the  usual  spheroidal-celled  cancer  of  the 
appendix ;  (c)  when  the  appendix  is  involved  in  a  cancer  of  the 
caecum  it  is  usually  easy  to  recognise  that  the  cancer  has  spread  to 
the  appendix  from  without.  I  have  examined  several  cases  of  this 
kind,  and  in  every  instance  the  lumen  and  mucosa  of  the  appendix 
were  found  intact,  although  frequently  compressed  or  distorted  by 
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cancer  masses  in  the  submucous  and  outer  coats.  The  spheroidal- 
celled  tumours  are  small  and  show  little  mitosis  in  the  cells ;  growth 
of  the  tumours  is  presumably  slow.  Since  the  lymphatic  connec- 
tions of  the  appendi.x  are  free,  it  is  probable  that  the  relatively 
benign  character  of  these  tumours  is  due  to  some  peculiar  feature 
of  the  cancer  cells,  as  in  rodent  cancer  of  the  skin. 

In  conclusion,  I  desire  to  express  my  gratitude  to  Professor 
Alexis  Thomson  and  to  Mr  .Miles  for  placing  the  appendices  in 
their  collections  at  my  disposal  for  this  investigation.  I  have  also 
to  thank  Professor  Caird.  .Mr  Cottcril),  .Mr  Stiles,  Mr  Struthers.  and 
Dr  James  Miller  for  kindly  allowing  me  to  examine  their  cases. 

DiSCfSSION 

The  Vicc-Prfsident  (Mr  J.  W.  B.  Hods<lon),  after  thanking 
Mr  Graham  for  his  paper,  said  all  would  agree  that  he  was  to  be 
congratulated  on  ha\'ing  made  a  very  valuable  contribution  to 
pathology  and  clinical  surgery. 

Professor  Caird  said  that  cancer  of  the  aj)]ieii(iix  was  even 
relatively  rarer  than  the  literature  would  indicate.  For  many  years 
all  the  appendices  he  had  had  to  deal  with  had  been  cut  from  end 
to  end  and  carefully  examine*!,  and  yet,  with  the  exception  of  the 
preparation  which  had  been  shown  on  the  screen,  he  had  only  come 
across  one  other  case.  That  case  was  of  interest,  being  a  retro-ca'cal 
appendix  glued  to  the  posterior  surface  of  the  caecum  and  incor- 
porated with  it.  It  was  thought  right  to  remove  the  whole  of  the 
cecum  with  a  small  part  of  the  ileum  and  make  an  end-to-end 
junction.  In  that  case  the  conditions  were  favourable  for  meta- 
stasis, but  the  patient  was  now  in  perfect  health  thirteen  years  alter 
operation.  Curiously  enough,  he  had  removed  the  appendix  in 
that  patient's  son  for  acute  appKjndicitis.  In  both  carcinoma  crses 
the  peculiar  colouration  of  the  neoi)lasm  was  very  marked. 

Mr  Graham,  in  reply,  said  he  did  not  think  there  was  anything 
to  add  to  what  he  li.id  >.ii(l.  .md  tli.iiikfd  the  Soi  iety  for  listcnini;  ti) 
his  paper. 

KbkkRF.M  |->  — '   (.r.ili.im.    l  ,!.'■■       M'.i      luin.u.     1. 
anit    Jones,    .A/ri/ifO-C"*iriir/c.     r»-in.<  .    vol.    S.i.     »    1.., 

/JnMMaV,  Dec.  1905.     •  MacCarty  and  MTtrath,  5iirj:    ^  1  .- 

nju.  •  LctuUc,  Revue  d*  Gymt.  tl  d*  Chtr.  abdom.,  vol.  n,  lyu;.  '  Ncugc- 
baucr,  Beitr.  t.  ktin.  Chir.,  1910.  '  L*g»rs,  Dull,  tt  Mim.  d*  la  Sot.  dt  Chir. 
d*  Fnris,  vol.  20,  1903. 
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2.  MANIFESTATIONS  AND  TREATMENT  OF   INTESTINAL 
TOX.EMIA 

{With  Lantern  Demonstration) 

By  Chalmers  Watson.  M.D.,  F.R.C.P., 

Lecturer  in  Clinical  Medicine,  Edinburgh  University  ;  Assistant-Physician, 

Royal  Infirmary 

I 

In  his  instructive  opening  of  the  discussion  on  "  Intestinal  Tox- 
jemia,"  pubhshed  in  the  Edinburgh  Medico-Chirurgical  Society's 
Transactions  for  1913,  Professor  Russell  dealt  at  considerable  length 
with  the  scientific  side  of  the  subject,  time  not  permitting  him  to 
consider  in  any  detail  its  practical  aspects.  He  practically  dis- 
missed the  clinical  aspects  of  the  subject  by  stating  that  "  there  is 
no  doubt  amongst  us  at  all  as  to  the  general  proposition  that  the 
retention  of  ahmentary  excreta  is  deleterious  and  injurious  to  the 
vast  majority  of  people.  You  have  " — he  went  on  to  say — "  iso- 
lated cases  where  apparently  this  retention  of  alimentary  excreta 
has  no  apparent  injurious  effect."  It  is  interesting  to  compare  this 
statement  with  the  definition  of  intestinal  stasis  given  by  Sir 
Arbuthnot  Lane  in  his  introduction  to  the  discussion  on  alimentary 
toxfemia  held  in  the  Academy  of  Medicine  in  1913.  Lane  defines 
the  condition  as  "an  abnormal  delay  in  the  transmission  of  in- 
testinal contents  through  some  portion  or  portions  of  the  gastro- 
intestinal tract,  resulting  in  the  absorption  into  the  system  of  a 
greater  quantity  of  toxic  material  than  the  organism  is  able  to  deal 
with  effectively  by  means  of  the  organs  whose  function  it  is  to 
eliminate  it.  The  toxins  circulate  through  the  tissues,  and  produce 
definite  degenerative  changes  in  them.  Finally,  the  organs  whose 
function  it  is  to  convey,  convert,  and  eliminate  the  several  toxic 
products  circulating  in  the  blood  themselves  undergo  degeneration, 
under  the  influence  of  prolonged  and  progressive  strain.  Then  the 
degenerative  changes  in  the  tissues  progress  more  rapidly  in  pro- 
portion to  the  failure  of  the  organs  of  elimination." 

From  the  general  nature  of  Professor  Russell's  statement  it  is 
difficult  to  say  what  his  opinion  exactly  is  as  to  the  role  of  intestinal 
toxaemia  in  the  production  of  chronic  disease.  It  is  probable 
that  most  clinicians  will  agree  with  the  general  propositions  stated 
by  him,  but  it  appears  to  me  that  on  the  all-important  points  of 
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detail  there  may  be  a  good  deal  of  difference  of  opinion.  There 
may  be  some  who  attach  as  much  importance  to  intestinal  toxa'mia 
as  I  do,  others  who  think  my  views  fanciful  and  exaggerated,  and 
yet  others  whose  ideas  on  tiie  subject  are  less  determined  ;  and 
accordingly  it  may  be  instructive  if  we  come  into  closer  grips  with 
the  subject  in  its  practical  aspects,  and  to  this  end  I  propose  to  set 
forth  an  epitome  of  my  \'iews  in  this  and  subsequent  articles. 

In  the  present  paper  attention  will  be  largely  directed  to  a 
summary  of  the  essential  factors  in  the  clinical  pathology  of  the 
condition  and  the  means  by  which  the  condition  is  recogniseil 
clinically. 

The  second  paper  will  deal  with  clinical  illustrations  taken 
from  cases  which  have  been  under  my  observation  and  treatment 
for  lengthy  periods,  with  a  statement  of  the  results  of  treatment. 
As  at  the  present  time  my  facilities  for  the  adequate  investigation 
of  these  cases  along  modem  lines  are  greater  in  private  than  in 
hospital,  I  will  draw,  in  the  following  records,  exclusively  from  my 
private  case-book. 

In  the  third  and  concluding  pajier  the  question  of  treatment 
will  be  fullj'  discussed,  the  details  of  medical  treatment  being  care- 
fully considered,  with  remarks  on  the  operative  treatment  of  cases 
which  have  proved  not  amenable  to  medical  treatment. 

At  this  date  it  is  hardly  necessary  to  elaborate  the  importance 
of  the  subject.  We  all  know  that  in  the  past  few  years  there  have 
been  a  very  large  number  of  abdominal  oi>erations  jnirformed  for 
chronic  disease,  more  esjiccially  the  removal  of  the  apjwndix,  and 
to  a  lesser  extent  operations  on  the  stomach,  in  which  the  results 
of  the  operation  have  proved  disai)]K>inting  to  the  i>atient.  It  is 
too  commonly  assumed  that  the  responsibility  for  this  erroneous 
treatment  is  entirely  surgical ;  in  fairness  the  rcsjwnsibility  has 
to  be  shared  by  the  physician  and  surgeon  alike.  In  fact  I  would 
rather  say,  in  connection  with  the  class  of  case  that  I  am  consider- 
ing, that  the  jihysician  is  more  to  blam»  than  tlie  surgeon,  as  too 
often  the  surgeon  is  called  in.  in  these  chronic  cases,  to  diagnose 
the  condition,  whereas  it  is  really  the  duly  of  the  phjsician  to  exhaust 
the  possibilities  of  modern  methods  of  investigation,  and  to  form  a 
pro\nsional  opinion  as  to  the  nature  of  the  condition  and  the  Iwst 
method  of  treatment  by  medical  or  by  surgical  means.  This  subject 
will  be  further  considered  later. 

I.  The  Pathological  Basis/or  InUsliiial  Toxamia. — Stated  shortly, 
this  consists  in  the  following,  in  various  conibinations : — 


BY    DR    CHALMERS    WATSON  8 1 

(a)  The  presence  of  constipation.  The  existence  of  this  is 
determined  to  some  extent  by  the  history  of  the  patient,  and  also 
by  the  use  of  the  enema  and  the  X-rays.  The  X-rays  have  special 
value,  in  so  far  as  they  are  the  only  means  at  our  disposal  for  locat 
ing  the  part  of  bowel  primarily  affected.  In  this  connection  it  is 
important  to  bear  in  mind  the  comparative  frequency  with  which 
we  meet  in  practice  cases  of  severe  constipation  in  patients  whose 
bowels  move,  though  very  imperfectly,  every  day. 

(b)  An  associated  catarrh  of  the  large  bowel,  and,  in  aggravated 
cases,  the  lower  end  of  the  small  intestine.  The  existence  of  this 
is  shown  by  excessive  putrefaction  in  the  stools,  with  frequently 
marked  excess  of  mucus  and,  it  may  be,  attacks  of  diarrhcea  alter- 
nating with  constipation.  The  urine  is  also  frequently  abnormal, 
containing  catarrhal  cells,  white  or  red  blood  corpuscles,  oxalate  of 
lime  crystals  and  bacteria,  this  condition  of  the  urine  being  directly 
associated  with  and  dependent  upon  the  diseased  state  of  the 
bowel.  Particular  attention  may  here  be  directed  to  the  value  of 
irrigation  following  the  enema  ;  it  is  my  practice  in  these  cases  to 
clear  out  the  bowel  with  a  soap  and  water  enema,  and  to  follow 
this  with  an  irrigation  of  two  pints  or  more  of  plain  water.  Under 
normal  conditions  the  irrigating  fluid  is  returned  practically  un- 
altered, or  at  most  with  a  trifling  amount  of  mucus,  or  mere  traces 
of  fffical  matter.  In  septic  states  of  the  bowel  associated  with 
intestinal  toxaemia  the  irrigating  fluid  is  dark,  feculent,  and  offensive, 
often  with  excess  of  mucus  and  abnormally  loaded  with  bacteria. 

(c)  Dilatation  of  the  bowel,  more  especially  the  caecum  and 
colon,  often  associated  with  visceroptosis.  These  conditions  are 
revealed  by  the  presence  of  splashing  on  manual  examination, 
more  especially  in  the  epigastric  and  caecal  regions,  and  by  the 
results  of  X-ray  examination.  In  cases  associated  with  marked 
ptosis  the  contour  of  the  abdomen  in  the  erect  posture  is  distinc- 
tive, being  flat  in  its  upper  half  and  prominent  and  bulging  in  its 
lower  part.  It  is  probable  that  in  some  of  these  cases  a  congenital 
weakness  of  the  abdominal  musculature  is  an  important  factor, 
this  weakness  being  aggravated  by  defective  posture  and  the  use 
of  faulty  clothing  in  the  form  of  corsets.  In  cases  associated  with 
rharked  ptosis  the  stasis  is  aggravated  by  the  ptosis  and  conversely. 

(d)  The  presence  of  adhesions,  membranes,  pathological  kinks, 
etc.,  mechanically  interfering  with  normal  intestinal  movement, 
with  resulting  stasis  in  the  large  and  small  bowel.  These  con- 
ditions are  suggested  or  revealed  by  the  presence  of  isolated  areas 
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of  tenderness  on  pressure,  often  erroneously  attributed  to  the 
appendix,  and  by  X-ray  examination. 

It  is  not  my  intention  to  discuss  the  various  theories  or  explana- 
tions for  the  presence  of  these  adhesions.  We  are  here  chiefly 
concerned  with  ascertaining  whether  their  presence  is  an  important 
factor  in  contributing  to  the  development  of  intestinal  stasis  and 
toxjemia. 

The  brilliant  experiments  of  Carrel  may  be  cited  as  bearing 
directly  on  toxamia.  Carrel  found,  from  his  experiments  on  Using 
tissues  growing  in  a  sterile  medium,  that  the  N-itality  of  the  tissues 
was  diminished  and  that  the  growth  of  the  cells  was  slowed  when 
the  product  of  the  cells'  actix-ity  was  incompletely  removed.  By 
washing  away  the  toxic  products  he  was  able  to  carry  their  growth 
along  a  satisfactorj'  line.  In  other  words,  by  attending  carefully 
to  the  drainage  and  by  gi\'ing  suitable  foods,  he  gave  the  tissues 
a  continued  life  and  satisfactory  rate  of  growth.  The  conditions 
that  occur  in  the  human  being  as  a  result  of  intestinal  toxa'mia  are, 
for  practical  puqwses,  identical  with  the  above.  As  a  result 
of  imperfect  removal  of  the  waste  products  in  the  bowel  slowly 
acting  poisons  are  absorbed  into  the  system,  and  induce  the  clinical 
manifestations  of  tox.^•mia  later  referred  to. 

2.  Factors  regulating  Xormal  Intestinal  Functions. — There  is, 
I  think,  little  doubt  that  some  people  start  life  handicapped  in 
the  state  of  development  and  tonicity  of  the  intrinsic  and  extrinsic 
abdominal  muscles,  and  in  such  cases  a  lesser  degree  of  derange- 
ment along  one  or  other  line  will  induce  a  greater  degree  of  in- 
testinal intoxication  than  would  otherwise  obtain.  It  is  probable 
that  artificial  methods  of  dressing,  and  more  especially  the  abuse 
of  corsets,  is  also  a  contributory  factor  in  this  direction. 

Another  jjoint  that  occurs  to  me  in  connection  with  this  is  the 
possible  relationship  of  internal  secretions  to  intestinal  movement. 
I  have  long  helil  that  an  internal  secretion  plays  a  more  imjHirtant 
part  in  the  intestinal  movement  than  is  at  present  supj)oscd  ;  this 
opinion  is  based  largely  on  the  fact  of  the  marked  frequency  witli 
which  we  meet  with  cases  of  pre-menstnial  constipation  in  women, 
and  in  the  early  occurrence  of  consti|>ation  in  pregnancy  Iwfore 
the  mechanical  cause  of  origin  can  come  into  operation.  Diet 
undoul>tedly  plays  an  important  part  in  regulating  normal  in- 
testinal functions.  Articles  of  focKl.  such  as  oatmeal,  fruits,  and 
vegetables,  rich  in  cellulose,  are  very  helpful  in  promoting  a  physio- 
logical action  of  the  bowel.     At  the  s.ime  time  it  nnist,  I  think. 
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be  admitted  that  in  most  advanced  cases  of  constipation  diet  can 
effect  little  in  the  way  of 'improvement. 

The  acquirement  of  proper  habits  in  childhood  with  regard  to 
the  movement  of  the  bowels  and  the  maintenance  of  these  habits 
throughout  life  are  also  important  factors  in  maintaining  a  healthy 
state  of  the  bowel  and  tissues  generally.  So  also  is  the  maintenance 
of  a  high  level  of  efficiency  of  the  internal  glands,  such  as  the  hver 
and  the  thyroid  gland,  which  are  intimately  concerned  in  neutrahs- 
ing  the  normal  intestinal  toxins.  A  normal  activity  of  the  kidneys 
and  skin  in  regard  to  their  work  of  eUmination  is  also  an  important 
point. 

3.  The  Clinical  Association  of  Normal  Intestinal  Functions. — 
These  may  be  considered  under  the  following  headings  : — 

(a)  Subjectively. — The  absence  of  any  symptoms  of  ill  health, 
digestion  being  performed  in  the  painless,  unconscious  manner 
characteristic  of  good  health. 

(b)  Objectively. — Attention  is  to  be  directed  to  the  following 
three  points  : — (i)  The  passage  of  normal  stools  ;  (2)  the  elimina- 
tion of  a  normal  urine  ;    (3)  the  presence  of  intestinal  stasis. 

(i)  Normal  Stools. — A  normal  stool  consists  largely  of  bacteria  ; 
it  is  acid,  neutral,  or  faintly  alkaline  in  reaction,  and  is  free  of 
offensive  odour.  Under  the  influence  of  an  aperient  a  healthy 
stool  acquires  a  more  distinctly  fsecal  odour  ;  in  cases  of  intestinal 
toxfemia  the  stools  may  be  markedly  alkaline  in  reaction,  and  they 
are  exceedingly  offensive,  often  containing  marked  excess  of  mucus, 
the  condition  indicating  abnormal  putrefaction  in  the  large  bowel. 
UTien  a  healthy  bowel  is  cleared  out  by  an  enema,  and  sub- 
sequently irrigated  with  plain  water,  the  returned  fluid  should  be 
practically  clear ;  in  cases  of  severe  intestinal  toxaemia  a  very 
different  result  is  obtained,  the  returned  fluid  being  fjecal  and  foul- 
smelhng,  and  containing  great  excess  of  bacteria.  The  correction 
of  this  state  of  the  stools  is  usually  accompanied  by  disappearance 
of  the  symptoms. 

(2)  The  Elimination  of  a  Normal  Urine. — In  this  connection 
attention  should  be  particularly  directed  to  the  following  points, 
the  significance  of  which  is,  I  think,  not  sufficiently  appreciated, 
the  different  condition  referred  to  occurring  in  various  combina- 
tions :  [a]  A  deiiciency  in  the  total  amount  of  urine  passed.  An 
extreme  example  of  this  may  be  cited  in  the  case  of  a  stout  lady 
affected  with  chronic  rheumatism  who  was  under  my  care  some  years 
ago,  the  total  amount  of  urine  voided  in  three  days  being  just 
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under  twenty  ounces.  (6)  The  presence  of  cellular  elements  in  the 
urine  in  marked  excess  of  the  normal!  The  examination  of  a 
centrifuge  deposit  of  a  normal  urine,  obtained  fresh,  may  show 
the  presence  of  two  or  three  epithelial  cells,  and  verj'  occasionally 
a  white  blood  corpuscle.  In  the  cases  under  consideration  the 
deposit  in  the  centrifuge  tube  may  be  considerable,  consisting 
of  epithelial  cells,  white  blood  corpuscles,  and  a  few  red  cells, 
(c)  The  presence  of  numerous  oxalate  of  lime  crj'stals  is  a  feature 
in  not  a  few  cases,     (d)  The  presence  of  bacteria  in  the  urine,  these 


Tic.  I . — Drawing  illustrating  Catarrhal  Cells.  Pus  Cells.  Red  Blood 
Corpuscles,  Oxalate  of  Lime  Crystals,  and  Bacteria. 


bacteria  being  either  voided  in  the  urine  or  multiplying  at  an  ab- 
normal rate  when  voidetl,  the  latter  condition  indicating  an  unduly 
toxic  condition  of  the  urinary  excretion.  Fig.  i.  illustrates  in  a 
slightly  exaggerated  form  the  conditions  frequently  met  with  in 
these  cases.  I  lay  comparatively  little  stress  on  the  presence  or 
absence  of  indican,  the  one  test  on  which  reliance  is  laid  in  text- 
books. The  examination  of  the  urine  from  these  points  of  view 
requires,  I  think,  much  more  attention  than  is  commonly  given  to  it. 
In  connection  with  the  bacteriological  examination  of  the  urine  in 
men,  I  never  feel  justified  in  passing  the  catheter,  as  this,  in  my 
opinion,  is  an  unnece.ssan>'  proceeding,  and  not  witho\it  danger.  I 
rely  on  obtaining  a  sam]>le  of  urine  taken  direit  into  a  sterile  tube 
from  the  middle  of  the  stream,  with  all  duo  antisei)tic  precautions. 
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4.  X-Rays — The  Presence  of  Intestinal  Stasis. — In  recent  years 
■considerable  light  has  been  thrown  on  many  gastro-intestinal 
disorders  by  the  application  of  the  X-rays  after  a  bismuth  meal. 
Since  Cannon  first  investigated  the  normal  intestinal  movement 
in  animals  by  bismuth  meals  a  vast  amount  of  work  has  been 
carried  out  on  the  intestinal  movements  in  man,  notably  by  Hertz 
and  others,  and  there  is  now  an  extensive  literature  on  the  subject. 
A  great  deal  of  very  valuable  information  has  been  obtained, 
which  is  of  value  to  the  physician  and  surgeon  ahke,  in  the  diagnosis 
of  various  gastro-intestinal  disorders,  and  it  may  safely  be  said 
that  our  knowledge  of  the  great  value  of  X-rays  in  the  diagnosis 
of  abdominal  conditions  is  still  in  its  infancy.  At  the  present  time 
there  are  difficulties  in  regard  to  the  completeness  of  the  information 
gained  by  their  use.  These  arise  in  the  interpretation  of  the  results, 
and  are  due  largely  to  the  absence  of  any  standard  method  in  con- 
nection with  the  routine  X-ray  examination.  A  further  difficulty 
is  the  absence  of  sufficient  data  as  to  the  range  of  normal  limits  in 
people  who  may  be  perfectly  healthy.  It  would  be  a  great  advantage 
if  radiographers  adopted  a  standard  bismuth  meal,  and  if  the 
routine  examinations  were  made  at  uniformly  recognised  periods, 
as  by  this  means  we  should  be  better  able  to  compare  the  results 
of  different  observers.  It  is  interesting  to  note  that  a  committee 
of  radiographic  experts  has  recently  been  appointed  by  the  electro- 
therapeutic  section  of  the  Academy  of  Medicine  to  deal  with  this 
question. 

We  will  first  refer  briefly  to  certain  elementary  facts,  which 
are  generally  accepted  as  established,  in  connection  with  the  passage 
of  bismuth  meals. 

Hertz,  with  a  view  to  determining  the  rate  of  movement  in 
the  small  and  large  bowel,  examined  eighteen  normal  subjects 
after  a  bismuth  meal  at  different  interv'als,  in  two  cases  every 
hour,  in  the  majority  of  cases  four  times  a  day,  and  once  or  oftener 
on  the  day  following.  He  found  that  the  shadow  appeared  in  the 
caecum  most  frequently  four  hours  after  the  meal,  the  hepatic 
flexure  was  reached  from  four  to  eight  hours,  the  splenic  flexure 
at  seven  to  fourteen  hours,  and  the  junction  of  the  descending 
colon  with  the  iliac  colon  from  eight  to  sixteen  hours.  In  the 
pelvic  colon  the  rate  of  progress  was  more  slow.  These  figures 
represent  an  average.  A  diagrammatic  representation  of  these 
lindings  is  shown  in  figure  reproduced  from  Hertz's  book  on 
'Constipation.     My  own  experience  leads  me  to  regard  these  figures 
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as  not  reliable  as  a  general  average,  and  certainly  not  to  be  taken 
as  a  guide  (or  the  presence  or  absence  of  a  pathological  stasis. 

It  may  be  useful  to  follow  the  course  of  a  bismuth  meal  as 
obser^'ed  with  the  screen  and  radiograms.  My  cases  have  been 
examined  by  Dr  Hope  Fowler,  the  patients  being  examined  imme- 
diately after  the  taking  of  the  meal,  and  on  four,  five,  or  six  occasions 
subsequently,  at  inter\'als  ranging  from  three  to  seventy-two  hours. 
Screen  examinations  were  made  in  every  instance  by  Dr  Fowler 
and  myself,  a  very  large  number  of  jjiiotographs  being  taken  at  the 
same  time.    The  meal  consisted  in  an  emulsion  of  lo  ounces,  con- 
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Fig.  2. — The  Normal  Rate  of  Movement  of  a  Uismuth 
Meal.     (The  figures  4  to  32  represent  hours.) 


taining  60  grammes  of  oxychloride  of  bismuth,  followed  by  30 
grammes  of  the  same  salt  with  4  grammes  of  lactose  in  ,^ii  of  water. 
Examinations  were  made  chiefly  in  the  vertical  position. 

The  shape  and  the  position  of  the  stomach  is  first  determined  ; 
normally  the  stomach  hangs  vertically  to  the  left  side  of  the  middle 
line,  and  is  shaped  like  the  letter  J,  the  lower  entl  of  the  stomach 
reaching  from  a  little  aliove  to  a  little  below  the  >imbilicus.  The 
lone  of  the  stomach  is  then  observed  :  this  is  revealc<1  by  the  manner 
in  which  the  organ  grips  its  contents,  and  by  the  rate  and  ilcgrcc 
of  peristalsis,  which  must  be  carefully  noted.  Immediately  after 
food  enters  the  stomach  the  organ  at  once  commences  to  discharge 
its  contents  into  the  duodenum.  The  food  passes  into  the  first 
part  of  the  duodenum,  forming  a  characteristic  duodenal  cap. 
which  is  usually  but   not  invariably  revealed.     After  its  jiassage 
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into  the  second  part  of  the  duodenum  the  food  may  be  seen  passing 
quickly  through  the  small  intestine,  but  its  rate  of  movement  is 
usually  such  as  to  preclude  a  photograph  being  taken.  In  favour- 
able cases  a  deUcate  stippling  of  a  photographic  plate  may  be  seen, 
indicating  the  bismuth  contents  in  the  small  intestine.  The  food 
is  next  visible  in  bulk  when  it  reaches  the  terminal  coils  of  the 
ileum  and  cjecum,  which  should  be  reached  in  from  4  to  6  hours  after 
the  meal  is  taken.  After  the  sixth  hour  practically  all  the  bismuth 
meal  should  be  in  the  CEecum.  If  a  cup  of  tea  and  bread  and  butter 
be  now  taken  it  will  be  observed  that  the  introduction  of  food 
into  the  stomach  induces  peristaltic  movements  in  the  lowest  coils 
of  the  ileum,  with  a  relaxation  of  the  ileo-csecal  valve,  which  is 
followed  by  the  discharge  of  the  fluid  contents  of  the  ileum  into  the 
caecum.  On  the  following  morning  the  bismuth  contents  are  largely 
expelled  ;  a  screen  examination  may  reveal  a  shadow  in  the  rectum, 
pel\-ic  colon,  or  ihac  colon,  this  representing  the  remaining  part  of 
the  bismuth  meal.  Our  knowledge  of  the  mechanism  of  the  move- 
ment of  the  large  intestine  is  still  incomplete.  The  evidence  avail- 
able justifies  the  view  that  intestinal  movements  of  the  large  bowel 
take  place  4  or  5  times  daily,  as  a  result  of  which  the  more  solid 
contents  in  the  large  bowel  are  propelled  onwards  over  a  large  area. 
It  may  be  safely  assumed  that  in  cases  in  which  the  bismuth 
meal  is  not  completely  voided  within  forty-eight  hours  a  patho- 
logical stasis  is  present,  the  degree  and  situation  of  this  stasis  being 
determined  by  the  situation  and  amount  of  the  bismuth  contents 
present.  Thus  the  presence  of  a  residue  in  the  rectum  and  pelvic 
colon  at  this  time  may  indicate  a  defect  in  the  power  of  the  rectum 
to  expel  its  contents,  but  this  is  naturally  a  much  less  severe  stasis 
than  would  be  indicated  by  the  presence  of  the  whole  meal,  or  the 
major  part  of  it,  in  the  caecum  and  ascending  colon  at  the  same 
period.  A  simple  means  of  testing  the  rate  of  intestinal  movement 
is  afforded  by  the  use  of  plain  bismuth  or  charcoal,  and  observing 
the  time  when  the  bismuth  appears  in  the  stools  and  the  length  of 
time  that  elapses  before  the  stools  resume  their  normal  colour. 
This  test  is  of  value  as  showing  the  existence  of  intestinal  stasis, 
but  gives  no  information  as  to  the  site.  It  gives  no  indication  as 
to  whether  the  delay  occurs  in  the  terminal  portion  of  the  ileum, 
the  caecum,  ascending  colon,  the  transverse  colon,  sigmoid  flexure, 
or  the  descending  colon  or  rectum,  any  one  of  which  may  be  the 
primary  site  of  the  stasis.  The  X-rays  are  the  only  accurate  means 
we  have  of  determining  precisely  this  point. 


88  TREATMENT    OF    INTESTINAL    TOX.EMIA 

The  three  most  common  sites  of  stasis  are  the  lowest  part  of 
the  ileum,  the  oecum  and  ascending  colon,  and  the  rectum.  At 
the  present  time  a  good  deal  of  difference  of  opinion  exists  as  to  the 
degree  of  ileal  stasis  that  is  met  with,  and  as  to  the  existence  of  an 
associated  and  dependent  duodenal  stasis.  Dr  Jordan,  who  has 
directed  special  attention  to  these  points,  attaches  great  import- 
ance to  ileal  stasis  as  a  common  pathological  condition,  and  claims 
that  it  is  associated  with  marked  slowing  of  movement  in  the 
duodenum,  due  to  dragging  of  the  membraneous  attachments  at 
the  duodeno-jejunal  junction.  His  \'iews  are  based  on  a  large  series 
of  cases  radiographed  by  himself  and  subsequently  obser\-ed  at 
operations  performed  by  Sir  .\rbuthnot  Lane. 

Hertz,  on  the  other  hand,  regards  ileal  stasis  as  largely  a 
physiological  condition,  and  he  has,  further,  been  unable  to  confirm 
Jordan's  X-ray  findings  of  a  dilated  duodenum.  A  very  crucial 
point  is  here  involved,  and  it  is  highly  important  that  it  should  1>e 
determined  which  view  is  the  correct  one.  For  my  own  part, 
while  originally  sharing  the  views  advocated  by  Hertz,  I  have 
lately  seen  reason  to  change,  and  am  satisfied,  from  a  more  adequate 
first-hand  knowledge  of  the  technique  adopted  by  Jordan,  that  his 
teaching  on  these  important  points  is  substantially  correct,  and  Dr 
Hope  Fowler  concurs  in  this  opinion.  Further  reference  to  this 
important  jmint  will  be  made  later  in  the  course  of  reference  tn 
individual  cases. 

5.  Clinical  Conditions  induced  by  Intestinal  Toxamia. — Long- 
continued  observation  of  many  cases  of  chronic  disease,  and  more 
especially  private  cases  which  I  have  had  the  opportunity  of  in- 
vestigating by  the  aid  of  modern  methods  of  diagnosis,  has  led  me  to 
recognise  three  distinct  groups  of  conditions  that  arise  mainly  or 
entirely  from  intestinal  tox.-cmia.  These  are  as  follows:  (i)  .\ 
Neurasthenic  Group.  This  includes  some  cases  at  present  regarded 
as  neurotic,  and  also  a  sub-group  in  which  the  symptoms  are 
mainly  mental.  (2)  Rheumatoid  .Arthritis.  (},)  \  "  nysjHjptir  " 
Group. 

The  division  between  these  grotips  is  somewhat  arbitrarj\  but 
their  separate  consideration  is  justified  on  practical  grounds.  \ 
few  words  may  he  said  by  way  of  elaborating  these  points. 

I.  Neurasthenia. — In  the  discussion  above  alluded  to  Professor 
Russell,  in  dealing  with  the  relationshij)  of  neurasthenia  to  intes- 
tinal toxaMiiia,  gave  expression  to  his  views  as  follows  :  "  In  the 
neurasthenic  we  all  know  the  markwl  prevalence  of  constipation, 
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SO  marked  that  I  am  not  sure  that  we  may  not  take  up  the  position 
that  we  seldom  see  a  definite  case  of  neurasthenia  without  its  being 
accompanied  by  definite  and  obstinate  constipation.  By  rehev- 
ing  this  systemic  constriction  and  allowing  the  blood  to  get  freely 
to  the  periphery  you  relieve  the  symptoms."  This  statement  illus- 
trates the  view  which  is  held  by  some  writers  that  constipation 
and  other  gastric  symptoms  met  with  in  neurasthenia  are  a  result 
and  not  a  cause  of  the  neurasthenic  condition.  A  different  view 
is  now  held  by  many  clinicians.  This  is  well  brought  out  in  the 
course  of  a  discussion  on  the  appUcation  of  surgery  for  the  relief 
of  neurasthenic  conditions  published  in  the  Transactions  of  the 
American  Surgical  Association  for  igio.  In  introducing  the  dis- 
cussion Blake  writes  as  follows  :  "  WTiile  the  neurologist  is  apt  to 
consider  the  lowered  blood-pressure,  the  disturbance  of  intestinal 
functions,  the  concomitant  putrefaction,  gas  formation,  and  auto- 
intoxication as  symptoms  of  neurasthenia,  there  can  be  no  doubt 
but  that  they  are  in  a  large  measure  causative."  I  fully  share  the 
view  so  well  expressed  by  Blake.  In  the  course  of  the  last  few 
years  I  have  had  under  my  care  many  cases  of  neurasthenia,  some 
of  whom  have  suffered  from  the  condition  for  years,  in  which  the 
critical  analysis  of  the  symptoms  and  the  careful  examination  of 
the  stools,  the  urine,  and  of  the  digestive  tract  by  means  of  the 
X-rays  pointed  clearly  to  an  unhealthy  state  of  the  prima  via  as  the 
primary  causative  factor  of  the  disease.  The  cases  referred  to  made 
a  complete  and  satisfactory  recovery  coincident  with  the  use  of 
measures  directed  to  restore  the  gastro-intestinal  tract  to  a  healthy 
condition.  In  some  of  these  cases  the  patients  had  previously 
been  regarded  as  neurotic,  and  treatment  based  on  that  diagnosis 
had  failed  to  reheve  the  symptoms.  I  believe  that  not  a  few 
patients  who  are  at  the  present  time  regarded  as  poor  "  neurotic  " 
creatures  are  suffering  from  intestinal  toxaemia,  and  the  "  neurotic  " 
manifestations  would  largely  disappear  if  a  correct  diagnosis  were 
made  and  appropriate  treatment  applied.  I  have  also  seen  in  the 
course  of  the  last  year  or  two  a  number  of  advanced  cases  of  neuras- 
thenia associated  with  more  or  less  visceroptosis  which  were  also 
largely  the  result  of  a  severe  intestinal  toxemia.  In  some  of  these 
cases,  which  will  be  illustrated  later,  the  results  of  medical  treatment 
in  my  hands  have  been  much  less  satisfactory,  and  in  regard  to  them 
the  question  of  the  advisability  of  operative  treatment  has  to  be 
considered. 

A  sub-group  of  these  cases  comprises  patients  whose  symptoms 
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are  mainly  mental.  Three  well-marked  cases  of  melancholia  have 
lately  been  under  my  care,  which  were  clearly  shown  to  he  the 
results  of  an  undetected  septic  condition  of  the  large  bowel.  These 
made  a  satisfactory  recovery  when  the  condition  was  recognised 
and  treated  appropriately.  In  two  of  these  cases  the  primary 
source  of  infection  was  to  be  found  in  the  septic  state  of  the  teeth 
and  gums.  It  is  probable  that  most  alienists  could  cite  similar 
cases. 

2.  Rheiimaloid  Arthritis. — The  late  clinical  manifestations  of 
rheumatoid  arthritis  are  too  well  knowTi  to  need  description.  A 
visit  to  the  medical  wards  of  any  general  hospital  or  to  a  hospital 
for  incurables  at  the  present  time  gives  eloquent  testimony  to  the 
ravages  of  the  disease  and  to  our  apparent  comparative  helplessness 
in  its  treatment.  We  have  as  yet  no  exact  knowledge  of  its  etiology. 
The  clinical  features  of  the  disease  and  its  morbid  anatomy  strongly 
suggest  an  infective  origin.  This  N-iew  is  now  very  widely  held, 
but  it  must  be  confessed  that  too  little  attention  is  still  directed 
to  the  adequate  investigation  as  to  the  primary  source  of  the  in- 
fection in  the  early  stages  of  the  disease  at  the  stage  when  much  can 
be  looked  for  from  appropriate  treatment. 

It  is  of  interest  to  refer  in  this  connection  to  the  comprehensive 
investigation  into  the  etiology  which  has  been  going  on  for  the  jiast 
few  years  in  a  special  hospital  at  Cambridge.  Much  valuable 
information  will  be  found  in  the  bulletins  published  by  that 
committee  in  the  last  few  years. 

It  is  now  many  years  since  Dr  Catherine  Clark,  at  my  suggestion. 
made  a  careful  investigation  into  the  visceral  changes  present 
in  cases  of  advanced  rheumatoid  arthritis  dying  in  the  parmhial 
hospital.  Her  investigations  showe<l  widespread  changes  in  the 
kidneys,  pancreas,  vascular  system,  antl  tissues  generally,  tlius 
pro\nng  the  wiiiespread  nature  of  the  pathological  process,  and 
strongly  suggesting  the  correctness  of  the  view  which  I  had  long 
held,  that  the  joint  changes  are  not  the  essence  of  the  disc.ise, 
but  are  merely  to  be  regardetl  as  one  of  its  most  distinctive 
characteristics. 

As  a  result  of  a  close  study  of  the  disease  for  many  ywirs  I 
have  been  letl  to  share  the  view  as  to  its  infective  origin,  the  source 
of  the  infection  being  invariably  one  of  the  three  mucous  surfaces 
of  the  bcMly.  In  the  great  majority  of  cases  the  infection  comes  from 
the  gastro-intestinal  tract,  oral  sepsis  and  i)yorrh<ra  alvcolaris 
being  not  infrequently  primary  factors  in  this  intestinal   infection. 
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In  the  remaining  cases  the  infection  comes  from  the  genito-urinary 
tract  or  the  respiratory  mucous  membrane.  With  regard  to  the 
actual  infective  agent  we  have  as  yet  no  precise  knowledge.  For 
my  own  part  I  am  doubtful  whether  the  clinical  pictures  of 
rheumatoid  arthritis,  as  we  see  them  in  their  varied  manifesta- 
tions, are  due  to  a  single  infecting  agent.  I  think  it  probable  that 
a  slow  infection  by  different  organisms  brings  out  the  pathological 
conditions  that  are  at  present  included  in  the  term  rheumatoid 
arthritis. 

I  am  satisfied  on  this  point,  that  the  disease  is  essentially  curable 
in  its  early  stages,  and  that  if  early  cases  were  adequately  investi- 
gated, and  the  appropriate  treatment  applied  to  the  main  source 
of  infection,  we  would  soon  see  a  profound  change  in  the  incidence 
of  the  disease  in  the  severe  forms  at  present  met  with.  In  the  later 
stages  of  the  diseas3  the  intestinal  mucous  membrane,  and  especially 
the  large  bowel,  has  become  seriously  involved,  and  in  some  cases 
it  is  not  possible  to  correct  this  by  medical  means.  Various  surgical 
procedures  have  in  recent  years  been  advocated  in  order  to  eliminate 
the  large  bowel  as  the  main  source  of  infection.  The  indications 
for  surgical  treatment  will  be  dealt  with  in  later  articles. 

I  wish  here  to  emphasise  the,  highly  important  part  played  by 
the  gastro-intestinal  tract  as  a  source  of  infection  in  rheumatoid 
arthritis,  and  will  elaborate  this  by  detailed  descriptions  of  cases 
that  have  been  under  my  observation. 

3.  A  "  Dyspeptic  "  Group. — This  group,  arbitrarily  called  a 
"  dyspeptic  "  group,  is  characterised  mainly  by  symptoms  of  indiges- 
tion. Many  cases  of  this  group  simulate  very  closely  chronic  appen- 
dicitis, duodenal  ulcer,  and  gall-stones.  A  large  proportion  of 
patients  who  have  in  the  past  few  years  had  an  innocent  appendix 
removed  without  rehef  of  symptoms  have  undoubtedly  been  cases 
of  intestinal  toxaemia,  in  which  the  primary  mischief  was  in  the 
right  lower  quadrant  of  the  abdomen,  chiefly  the  caecum  and  terminal 
coils  of  the  ileum.  It  is  interesting  to  refer  to  the  change  in  opinion 
that  has  occurred  in  the  past  few  years  in  regard  to  various  gastro- 
duodenal  conditions  requiring  surgical  treatment.  A  few  years 
ago  ulcers  in  the  duodenum  were  regarded  largely  as  primary 
affections  of  the  part.  At  the  present  time  Lane,  Mayo,  Moynihan, 
and  others  agree  in  regarding  these  as  mainly  secondary  to  disease 
either  in  the  terminal  portion  of  the  ileum,  cscum,  or  appendix, 
often  associated  with  adhesions  and  kinks  in  the  bowel.  In  Lane's 
view  the  primary  trouble  is  a  stasis  in  the  ceecum  and  ileum,  the 
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appendix  trouble  when  present  being  secondary.  Moj'nihan  and 
others  attach  more  attention  to  the  appendix  as  the  primarj'  factor. 

The  change  in  surgical  opinion  which  has  taken  place  in  recent 
years  on  this  subject  is  well  brought  out  in  a  quotation  from  a 
recent  paper  on  the  subject  of  "  Intestinal  Angulations  and  Kinks 
associated  with  Stasis,"  by  Mr  Wheeler.  He  writes  as  follows : 
"  It  is  not  so  long  since  we  were  taught  that  intestinal  kinks  and 
adhesions  other  than  inflammatory  were  a  product  of  the  imagina- 
tion, and  now  those  who  were  first  to  discount  the  possibility  of 
the  presence  of  kinks  and  adhesions  have  taken  refuge  in  the  state- 
ment that  every  individual  has  adhesions  and  kinks  and  they  do  no 
harm.  These  two  contentions  are  impossible  to  adjust  or  harmonise. 
It  may  be  now  taken  as  an  axiom  that  in  a  large  projxirtion  of 
abdominal  cases,  cases  of  gastric  or  duodenal  ulcer,  appendicitis, 
gall-stones,  and  allied  conditions,  including  cystic  ovary,  there  is 
present  a  varying  degree  of  intestinal  stasis  assiKiated  with  the 
presence  of  certain  pathological  angulations  and  kinks.  In  a 
certain  proportion  of  the  cases  these  conditions,  per  sc,  give  rise  to 
no  symptoms  whatever,  in  others  the  symptoms  are  slight  or  masked, 
in  the  remainder  they  are  so  marked  that  a  novice  could  not  be 
deceived  as  to  their  cause." 

It  is  beyond  the  scope  of  the  present  paper  to  discuss  the  \'arious 
theories  of  origin  of  the  different  membranes  and  adhesions ;  we 
are  here  only  concerned  with  their  relationship  to  diseased  stasis. 
Short  reference  is,  however,  necessary  to  the  subject. 

The  more  important  kinks  that  require  consideration  are  Lane's 
kink,  near  the  ileo-cjecal  junction  ;  Jackson's  membrane,  involving 
the  oecum  and  ascending  colon  ;  the  kink  at  the  duodcno-jcjunal 
junction,  causing  dilatation  of  the  duodenum  ;  and  the  terminal 
mesocolic  kink  in  the  pelvic  colon.  A  few  words  are  necessary  with 
regard  to  these. 

Lane's  Terminal  Ileo-cacaJ  Kink  was  described  as  caused  by  a 
band  first  forming  jiart  of  the  under  surface  of  the  mesentery 
and  afterwards  a  distinct  ligament  which  atlachc<l  itself  pro- 
gressively to  the  ileum  more  and  more  distant  from  the  mesenteric 
border.  The  band  is  shorter  than  the  inesenterj-.  thus  causing  a 
])ucker  or  kink  of  the  ileum,  which  is,  in  addition,  often  rotated 
on  its  long  axis  owing  to  the  attachment  of  the  band  to  the  anti- 
mesenteric  border.  More  than  one  of  these  kinks  may  be  present 
in  this  region.  Fig.  3,  rejiroducetl  from  .Mr  Wlicclcr's  article,  gives 
an  illustration  of  Lane's  terminal  ileal  kink. 
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According  to  Lane  this  and  other  intestinal  kinks  are  due  to 
"  the  crystallisation  of  Unes  of  force,  to  prevent  prolapse  of  the 
viscera  in  cases  of  chronic  constipation." 

Jackson's  membrane  has  attracted  considerable  attention  in  the 
past  two  years.  It  is  a  common  lesion  found  in  patients  suffering 
from  right-sided  pain  and  discomfort,  with  a  loose,  splashing 
cfficum,  constipation,  and  some  visceroptosis.  It  extends  from  the 
abdominal  wall  to  the  caecum  and  the  ascending  colon.  At  the 
hepatic  flexure  the  membrane  when  hfted  up  on  the  finger  often 
forms  a  formidable  band,  binding  and  obstructing  the  colon  (see 
Fig.  4).  Opinions  differ  as  to  whether  Jackson's  membrane  is  a 
developmental  structure  (Reid)  or  an  acquired  pathological  con- 
dition.    There   is  httle  doubt,   however,   that   it  is   frequently   a 


Fig.  3. — Terminal  Ileal  Kink  (Lane). 

contributory  factor  in  the  cHnical  pictures  of  stasis  and  associated 
toxremia. 

A  Dilated  Duodenum. — Lane  has  pointed  out  that  in  cases 
associated  with  marked  ileal  stasis  the  duodenum  is  frequently 
dilated.  This  condition  is  produced  not  in  any  direct  manner 
from  an  ileal  kink  but  by  the  formation  of  bands.at  the  duodeno- 
jejunal flexure,  or  by  a  band  running  across  the  duodenum  just  to 
the  right  of  the  superior  mesenteric  artery.  The  frequency  with 
which  this  dilated  duodenum  is  found  in  cases  of  ileal  stasis  is  not 
yet  fully  determined,  and  some  writers  are  doubtful  of  its  exist- 
ence. Since  my  attention  has  been  closely  directed  to  this  point, 
using  the  technique  advocated  by  Jordan,  I  have  seen  the  associa- 
tion in  a  marked  degree  on  three  occasions  ;  in  one  of  these  which 
has  since  been  operated  on,  the  X-rays  diagnosis  was  fully  confirmed 
at  the  operation. 
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A  kink  of  the  sigmoid  flexure  is  occasionally  present,  and  is  pro- 
bably due  to  the  shortening  of  the  phrenocolic  ligament. 

A  lower  sigmoid  kink  is  very  common.  This  may  not  interfere 
with  the  bowel  at  all,  but  in  some  cases  it  is  a  definite  cause  of  severe 
constipation,  abdominal  pain  and  discomfort,  dilatation  of  the  colon 
above,  and  all  the  manifestations  of  intestinal  to.xxmia. 

A  very  good  description  of  the  manner  of  development  and 
incidence  of  the  symptoms  in  this  dyspeptic  group  may  l>e  taken 
from  a  recently  published  surgical  paper  by  Carson.  In  describing 
the  development  of  the  adhesions  and  their  results  he  writes  as 
follows :     "  It    is    characterised    bv    the    formation    of    .ulhesions 


Fig.  ^. — Jack.siiu':.  Membrane. 

between  the  colon  and  the  jx;ritoneum  lining  the  outer  walls  of  the 
abdomen,  which  tend  to  crij)])le  the  jwristaltic  movements  of  the 
large  intestine  and  to  give  rise  to  pain  and  delayed  passage  of  the 
intestinal  contents.  The  condition  is  associated  with  entcroptosis 
of  greater  or  less  degree,  and  in  later  stages  by  the  formation  of  an 
adhesion,  binding  the  lower  end  of  the  ileum  firmly  to  the  right  wall 
of  the  jielvis.  It  is  probable  that  the  first  stage  in  this  jiroccss  is 
a  tendency  to  prolapse  of  the  caecum  into  the  ])clvis  as  a  result  of  the 
upright  position  in  patients  suffering  from  habitual  constipation. 

"  Hands  form  between  the  lateral  alxloniinal  wall  and  the  colon 
in  Nature's  effort  to  afford  sui>jM>rt,  and  these,  while  ber\ing  their 
purpose  to  some  extent,  hani|H:r  the  jicristaltic  movements  of  the 
colon,  and  thus  increase  the  stasis  of  its  contents.  This  condition 
is  naturally  seen  more  on  the  ascending  colon  than  on  the  descending, 
as  Uie  hepatic  flexure  is  much  less  securely  supported   than  the 
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splenic  flexure,  and  there  is,  owing  to  the  force  of  gravity  in  the 
erect  position,  a  greater  tendency  to  stasis  in  the  ascending  than  in 
the  descending  colon. 

"  The  effect  on  the  ileum  is,  I  believe,  a  later  development,  and 
results  from  the  fact  that  as  the  caecum  descends  it  drags  upon  the 
ileum,  which  has  at  its  termination  a  very  short  mesentery.  The 
effect  of  constant  dragging  on  this  mesentery  causes  a  thickening, 
which  eventually  becomes  a  band  kinking  the  ileum  at  its  point  of 
attachment. 

"  The  effect  on  the  patient's  health  is  very  insidious.  Starting 
with  the  cardinal  symptoms  of  pain  in  the  abdomen  and  con- 
stipation, there  are  gradually  added  all  the  characteristic  signs  of 
toxaemia,  e.g.  foul  tongue  and  breath,  sallow  skin,  loss  of  weight, 
headache,  lassitude,  and  so-called  neurasthenic  symptoms.  The 
right  kidney  is  often  too  mobile,  and  cystic  changes  occur  in  the 
breasts.  These  patients  soon  find  that  the  recumbent  position 
eases  their  pain  to  a  marked  degree,  and  this  fact,  with  their 
general  loss  of  tone,  induces  a  form  of  chronic  invalidism.  In  the.- 
late  stages  the  condition  is  readily  recognised,  but  in  the  early 
stages  it  may  be  easily  mistaken  for  appendicitis." 

The  recognition  of  these  cases  both  in  their  early  and  late  stages 
will  be  fully  considered  in  Part  II. 


II 

In  my  pre\-ious  paper  I  pointed  out  that  there  were  three  distinct 
groups  of  conditions  that  arise  mainly  or  entirely  from  intestinal 
toxccmia.  Since  that  paper  was  pubhshed,  an  interesting  and 
instructive  paper  by  Adami  has  appeared  in  the  British  Medical 
Journal,  in  which  he  draws  attention  to  the  important  part  played 
by  a  sub-infection  from  the  intestinal  bacteria  in  the  causation 
of  many  chronic  diseases.  Adami  is  in  agreement  with  Lane  in 
attaching  profound  importance  to  the  intestinal  tract  as  a  source 
of  poisoning  in  a  large  and  varied  group  of  medical  affections.  He 
differs  from  Lane,  however,  in  regard  to  the  etiology  of  the  con- 
ditions. His  ■wiew,  which  is  supported  by  the  results  of  much  careful 
experimental  investigation  referred,  to  in  his  paper,  is  that  the 
diseases  in  question  are  the  result  of  a  very  slow,  attenuated  infection 
from  the  intestinal  bacteria — a  condition  for  which  Adami  has 
coined  the  term  "  sub-infection  "  ;  and  in  his  view  this  sub-infection 
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should  be  differentiated  from  a  simple  toxaemia.  However  desir- 
able this  is  from  the  scientific  standpoint,  it  is  not  at  the  present 
time  practicable  nor  essential.  For  practical  purposes  there  is 
really  no  difference  between  the  teaching  of  Lane  and  the  teaching 
of  Adami.  Intestinal  stasis,  on  which  Lanq  lays  so  much  stress, 
almost  of  necessity  implies  a  pathogenic  action  of  the  intestinal 
bacteria.  If  any  practitioner  has  doubt  on  this  subject,  that  doubt 
would  be  set  at  rest  by  the  systematic  examination  of  the  stools  in 
a  few  cases  of  intestinal  stasis.  To  my  mind,  therefore,  Adami's 
\-iews  furnish  very  important  and  instructive  evidence  in  favour  of 
the  general  correctness  of  Lane's  teaching.  In  the  present  stage 
of  our  knowledge  the  term  intestinal  toxa;mia  necessarily  includes 
the  effects  of  the  toxins  arising  from  the  pathogenic  effects  of  the 
normal  intestinal  bacteria,  as  well  as  those  resulting  from  abnormal 
activity  of  the  normal  intestinal  ferments.  Keeping  this  definition 
in  mind,  I  pointed  out  in  my  previous  paper  that  there  were  three 
distinct  groups  of  conditions  arising  mainly  or  entirely  from  intes- 
tinal toxamia :  (i)  A  neurasthenic  group,  which  includes  cases 
often  regarded  as  neurotic,  and  also  a  sul)-group  in  which  the 
symptoms  are  mainly  mental.  (2)  Rheumatoid  arthritis.  (3)  A 
"  dyspeptic  "  group. 

The  distinction  between  groups  (i)  and  (3)  is  decidedly  arbitrary, 
but  is  justified  on  practical  grounds.  The  cases  of  neurasthenia 
referred  to  in  group  (i)  are  cases  associated  with  well-marked  visceral 
lesions  in  the  alimentary  tract.  Conversely,  many  of  the  cases 
referred  to  under  the  dysi)eptic  group  present  marke<l  neurasthenic 
symptoms.  My  object  in  the  present  pajwr  is  to  illustrate  these 
different  groups. 

The  great  majority  of  ihc  cases  included  in  my  scries  have  l)een 
ill  for  a  long  time,  and  had  i)reviously  been  under  jirolonged  medical 
treatment.  In  connection  with  these  cases  I  may  say  that  there 
is  at  the  i)resent  time  no  tyjx;  of  case  which  presents  more  difficult 
problems  in  therapeutics.  More  ]>articularly  the  difliculty  arises 
as  to  the  class  of  case  calling  for  operative  interference  :  and  further, 
when  operative  interference  apjwars  advisable,  the  difficulty  arises 
as  to  the  exact  nature  of  the  operation.  At  the  present  time  our 
views  on  both  these  questions  must  be  of  a  tcntatiw:  nature.  Our 
knowledge  of  the  diagnosis  of  these  conditions  is  at  the  present  time 
considerably  ahead  of  our  knowledge  of  the  best  means  of  treatment. 
Intestinal  toxjcmia,  in  the  sense  here  regarded,  is  a  common  condition 
both  in  private  ainl  lii>s|<it.il  i>rai  ti<c.     My  uliin  t  in  this  pajwr  is 
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to  stimulate  a  closer  investigation  of  the  subject,  so  that  the  general 
correctness  or  otherwise  of  the  views  here  advocated  may  be  deter- 
mined. In  the  following  records  I  have  selected  cases  as  types  which 
illustrate  the  practical  difficulties  encountered  in  regard  to  the  diag- 
nosis and  treatment.  The  general  treatment  of  these  cases  will  be 
fully  detailed  in  my  next  paper. 

In  the  first  place,  I  wiU  illustrate  cases  of  neurasthenia,  with 
general  visceroptosis,  and  intestinal  stasis,  an  association  of  con- 
ditions which  has  lately  been  receiving  a  good  deal  of  attention  from 
American  physicians  and  surgeons. 

Neurasthenia,  Constipation,  General  Visceroptosis,  C cecal  and 
Colon  Stasis. — Mrs  G.,  aged  34,  was  sent  to  me  by  Dr  Veitch  of 
Tayport,  complaining  of  a  "  dead-weight  feeling  behind  the  sternum," 
easily  tired,  constipation  and  depression,  these  symptoms  being  of 
three  years'  duration.  Mrs  G.  further  stated  that  she  never  enjoyed 
her  food  ;  she  felt  that  she  was  not  taking  food  naturally.  She 
had  to  lie  down  a  little  every  day  to  get  energy  ;  and  she  often  put 
up  fluid  from  the  stomach,  which  resembled  "  sour  beer."  In 
writing  to  me,  Dr  Veitch  explained  that  the  beginning  of  the  trouble 
was  in  July  1910.  "  While  in  Oban  she  had  a  slight  herpetic  attack, 
and  fainted  in  an  hotel  there.  On  coming  home  she  complained  of 
discomfort  under  the  sternum,  with  flatulence  after  food,  incHned 
to  be  tearful,  and  felt  as  if  something  were  keeping  her  down." 
The  advice  of  various  consulting  physicians  had  been  followed 
without  marked  relief. 

On  objective  examination  the  patient  presented  a  slightly  toxic 
appearance,  with  fair  general  nutrition.  The  abdomen  was  shghtly 
prominent,  the  abdominal  wall  rather  soft  and  flabby,  and  there 
was  marked  splashing  in  the  epigastric  region.  Slight  pain  was 
complained  of  on  deep  pressure  a  little  above  and  to  the  right  of 
the  umbilicis.  The  urine  presented  no  abnormahty  ;  the  stools  were 
markedly  constipated,  and  contained  an  excess  of  mucus.  Other 
systems  were  normal.  The  diagnosis  of  neurasthenia  was  made, 
associated  with  constipation  and  general  atony  of  the  stomach  and 
large  bowel,  and  for  six  weeks  she  was  treated  along  the  following 
lines  :  Complete  rest  in  bed  for  four  weeks  ;  a  mercurial  pill  (Pil. 
hydrarg.,  gr.  i)  given  every  night  for  a  week,  followed  in  the 
morning  by  i  to  ij  ounces  of  Henry's  solution.  The  skin  was 
stimulated  by  a  daily  shower-bath  of  hot,  followed  by  cold,  water. 
The  function  of  the  kidneys  was  promoted  by  12  ounces  of  hot  water 
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three  times  a  day  on  an  empty  stomach.  Massage  was  daily  applied, 
including  \nbratory  massage  to  the  abdomen  and  spine.  For  two 
days  at  the  outset  the  diet  was  restricted  to  skim-milk  and  chicken- 
tea,  with  wafers  of  toast.  Thereafter  nitrogenous  foods  were  added 
in  the  form  of  fish,  chicken,  white  of  egg,  custard,  curds,  and  jellies, 
the  farinaceous  foods  being  markedly  restricted  for  the  first  three 
weeks.  After  six  weeks'  treatment  the  condition  of  the  patient  was 
decidedly  improved,  there  being  a  definite  improvement  in  most 
of  the  symptoms,  and  the  patient  was  sent  away  for  a  holiday. 
The  relief  from  symptoms,  however,  proved  to  l>e  short-lived,  and 
in  a  few  months  the  condition  was  as  bad  as  ever.  An  X-ray  exami- 
nation was  then  made,  and  brought  out  the  following  points : 
There  was  a  definite  proptosis  of  the  stomach,  the  lower  curva- 
ture coming  four  inches  below  the  umbilicus,  the  stomach  emptying 
itself  completely  within  six  hours  (Fig.  5).  Examination  at  the  end 
of  six  hours  showefl  a  distinct  degree  of  ileal  stasis,  a  large  quantity 
of  the  meal  not  yet  having  re-entered  the  ca'cum  (Fig.  6).  In  24 
hours  the  cecum  and  the  first  part  of  the  ascending  and  transverse 
colon  were  full,  the  transverse  colon  being  markedly  proptosed.  the 
first  part  of  it  lying  in  close  relationshij)  to  the  ascending  colon, 
presenting  a  characteristic  "  shot-g\m  "  appearance.  The  apjwar- 
ances  after  48  hours  revealed  the  ascending  colon  and  the  first  jiart 
of  the  transverse  colon  in  ""lose  juxtaposition,  the  transverse  colon 
being  markedy  proptosed.  The  hejiatic  flexure  was  very  low — 
considerably  lower  than  the  usual,  lying  below  the  iliac  crest.  At 
72  hours  some  of  the  bismuth  was  in  the  rectum  ;  much  remaine<l 
in  the  cxcum  and  transverse  colon  ;  there  had  hwn  no  evacuation 
(Fig.  7).  An  X-ray  photograph  of  the  chest  rcN^caled  a  condition 
of  considerable  interest  ;  there  was  marked  depression  of  the  left 
half  of  the  diaphragm,  and  a  distinct  degree  of  cardioptosis. 

The  X-ray  findings,  therefore,  are  a  general  visceroj)fosis.  with 
marked  ileal,  ca*cal,  and  colon  stasis,  these  being  associated  with  a 
proptosis  of  the  lower  half  of  the  diajihragm  and  dnxijiing  of  the 
heart.  It  is  probable  that  one  of  the  ]>atient's  chief  complaints, 
namely,  the  feeling  of  dead  weight  behind  the  sternum,  and  the 
feeling  as  if  the  food  did  not  go  into  the  stomach  naturally,  was 
dependent  upon  some  abnormal  stretching  of  the  stnictures,  as- 
sociated with  the  general  ptosis.  The  dnxiping  of  the  left  half 
of  the  diaphragm  is  a  condition  which  I  have  not  previously  seen 
described.  It  is  not  quite  clear  to  me  how  this  has  been  brought 
about.     As  medical  measures  along  the  above  lines  have  failed  to 


Plate  I.— Fig.  6. — Mrs  G.    Six  hours  after  bismuth  meal.     Shows  marked  degree  of  ileal  stasis. 


Plate  II. — Fig.  8. — Miss  G.     Enlarged  and  markedly  propiosed  siomach. 
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give  the  patient  marked  and  permanent  relief,  and  as  the  X-rays 
reveal  the  existence  of  very  marked  stasis  with  visceroptosis,  the 
advisability  of  operative  treatment  is  now  being  considered,  the 
operation  favoured  being  a  partial  or  complete  colectomy. 

A  similar  case,  even  more  marked  in  degree,  is  an  example  of 
a  type  of  patient  who  are  often  regarded  as  poor  "  neurotic  " 
creatures,  when  in  reality  careful  examination  reveals  a  very  definite 
organic  basis  for  the  trouble. 

In  the  case  in  question  her  own  medical  man  was  alive  to  the 
important  part  probably  played  by  the  condition  of  the  bowel, 
but  the  impression  conveyed  to  the  patient  by  the  opinion  of  other 
medical  men  under  whose  care  she  had  been  had  somewhat  depressed 
her,  in  so  far  that  they  had  appeared  to  consider  that  there  was  no 
organic  basis  for  her  complaints. 

Neurasthenia,  Visceroptosis,  Intestinal  Stasis. — Miss  G.,  aged  27, 
a  patient  of  Dr  Fowler,  Juniper  Green,  complained  of  a  feeling  of 
discomfort  in  the  abdomen  often  amounting  to  pain,  especially  on 
the  right  side,  of  frequent  "  rumbhngs  "  in  the  abdomen,  and  general 
lack  of  vigour  of  over  two  years'  duration.  She  also  had  a  slight 
cough.  The  patient  had  been  in  India  some  months  before.  There 
had  been  some  difficulty  in  arriving  at  a  conclusion  as  to  whether 
her  condition  of  ill-health  was  due  to  some  intra-abdominal  condition, 
or  to  latent  tuberculous  lung  mischief.  The  charts  which  were  sent 
to  me  showed  that  for  months  there  had  been  a  sMght  elevation  of 
temperature,  amounting  to  99°  and  99.2°  F.,  most  marked  in  the 
morning.  The  family  history  showed  marked  tendency  to  nervous 
disorder. 

On  objective  examination  the  patient  was  exceedingly  thin,  of 
poor  nutrition,  and  shghtly  anaemic.  She  quite  looked  her  descrip- 
tion of  her  own  condition,  "  as  not  knowing  what  a  day's  health 
meant,"  and  this  condition  was  rather  aggravated  by  the  feeling 
of  uncertainty  in  her  own  mind  as  to  whether  there  was  any  organic 
basis  for  her  trouble,  or  whether  it  was  purely  "  neurotic."  The 
chest  was  poorly  developed  and  somewhat  flat,  poor  expansion  at 
the  right  apex  and  left  base,  with  exaggerated  breath  sounds  at  the 
right  apex  and  slightly  diminished  over  the  left  base  ;  no  indication 
of  any  active  mischief,  and  no  expectoration.  The  abdomen  was 
extremely  soft  and  flabby,  with  very  pronounced  splashing  in  the 
epigastric  region  and  also  in  the  csecal  region.     There  was  distinct 


lOO  TREATMENT    OF    INTESTINAL    TOX.tMIA 

pain  on  pressure  in  the  epigastric  region  midway  between  the 
umbilicus  and  the  base  of  the  xiphistemum,  and  also  over  an  area 
about  two  inches  square  in  the  right  iliac  region.  The  tongue  was 
dry  and  furred,  the  appetite  poor,  flatulence  pronounced,  stools 
constipated  and  markedly  offensive,  with  a  trifling  excess  of  mucus. 
The  urine  contained  many  catarrhal  and  pus  cells,  but  it  gave  no 
growth  of  organisms  on  bacteriological  examination  ;  there  was 
slight  leucorrhoea. 

On  examination  by  the  X-rays,  the  stomach  was  found  to  be 
markedly  proptosed  and  also  enlarged,  the  position  and  size  being 
indicated  in  Fig.  8.  Six  hours  after  the  bismuth  meal  there  was  a 
very  small  amount  of  food  remaining  in  the  stomach,  with  marked 
accumulation  in  the  lower  coils  of  the  ileum,  a  state  of  typical  ileal 
stasis  being  shown  in  Fig.  9.  Twenty-four  hours  after,  the  bismuth 
meal  filled  the  ca;cum  and  transverse  colon,  the  latter  being  marketlly 
proptosed  (Fig.  10) ;  after  48  hours  the  condition  was  as  shown  in 
Fig.  II.  The  X-rays  therefore  show  marked  general  ptosis  of  the 
stomach  and  bowel,  with  very  slight  gastric  stasis,  marked  ileal 
stasis,  and  pronounced  cwcal  and  colon  stasis.  The  diagnosis  arrived 
at  was  one  of  neurasthenia  associated  with  and  dependent  on  in- 
testinal stasis  and  tox.-cmia.  Here,  again,  it  is  impossible  to  say 
from  the  data  available  to  what  extent  the  abdominal  condition 
was  aggravated  by  any  focal  mischief  in  the  appendix  region,  or 
adhesions  in  the  right  lower  quadrant  of  the  abdomen.  An  interest- 
ing feature  in  the  history  was  the  fact  that  her  twin  sister  suffered 
many  years  ago  from  similar  symptoms,  and  was  ultimately  o[H*rated 
on  for  apj>endix  trouble,  but  the  patient  derived  no  benefit  from  the 
operation. 

A  course  of  medical  treatment  was  carrietl  out  along  the  following 
lines :  Complete  rest  in  bed  ;  foo<l,  chiefly  of  a  protein  kind,  was 
given  in  small  quantities  and  relatively  drj- ;  five  grains  of  urotropin 
were  given  in  ten  ounces  of  water  night  and  morning.  The  bowel 
was  emptied  by  an  enema,  followed  by  irrigation  once  daily,  and  a 
course  of  massage,  including  s]x'cial  vibratory  massage  to  the 
aJKlotncn,  was  given,  the  state  of  the  stools  being  rclic<l  on  as  a  guide 
in  determining  any  modification  in  treatment.  At  later  stages 
aperients  were  given,  more  especially  castor-<iil  in  two-ounce  doses, 
every  second  day,  as  that  was  found  to  l>e  the  most  efhcacious  and 
satisfactory  dnig  for  the  patient.  After  six  weeks  of  this  treatment 
there  was  a  material  improvement  in  the  sttwls  and  in  the  appear- 
ance and  general  colour  of  the  patient,  and  there  was  more  tone  in 


Fig.  q.— Miss  G.     Si 


;  hours  alter  bismuth  nieah     Shows  traces  of  lood  in  stomach 
and  marked  ileal  stasis. 


Plate  111. — Fig.  io.— Miss  (j       1  «.  nn  l  ini  li  i  n     tin  i  l  i  muth  meal.     Shows  caecal  stasis 
and  proptosis  of,  with  stasis  of  tians\erse  colon. 
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Plate  IV. — Fig.  12. — Mrs  \V.     After  bismuth  meal.     Note  enlarged  proptosed  stomach. 
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the  abdominal  muscles.  The  patient  was  sent  away  for  a  change, 
a  course  of  petroleum,  a  tablespoonful  three  times  a  day,  being 
prescribed.  Some  months  later  I  heard  from  her  that  there 
had  been  a  steady  gain  in  weight,  an  increase  in  general  vigour, 
her  condition  on  the  whole  being  materially  improved,  although  still 
very  far  short  of  anything  approaching  a  normal  state  of  health. 

The  next  case  illustrates  intestinal  stasis  and  neurasthenia 
associated  with  an  extremely  septic  condition  of  the  mouth.  The 
patient  had  devoted  considerable  attention  to  his  teeth  but  was 
the  victim  of  very  unwise  dentistry.  It  is  probable  that  the 
septic  condition  of  his  mouth  had  been  a  factor  of  very  great  im- 
portance in  the  etiology.  According  to  Lane,  pyorrhcea  and  oral 
sepsis  are  very  common  in  cases  of  intestinal  stasis,  as  a  secondary 
occurrence.  I  do  not  share  this  view.  I  agree  with  those  who 
hold  that  a  septic  condition  of  the  mouth  in  its  various  forms  is 
not  infrequently  the  primary  factor  in  cases  of  intestinal  toxaemia, 
or,  as  Adami  would  have  it,  sub-infection.  A  vicious  circle  is  thereby 
set  up,  with  the  result  that  removal  of  the  primary  condition  in 
the  mouth  is  not  necessarily  followed  by  recovery.  Attention  must 
at  the  same  time  be  directed  to  the  secondary  bowel  trouble,  which 
is  capable  in  the  later  stages  of  playing  a  primary  role. 

Neurasthenia,  Constipation,  General  Stasis  with  Mucous  Colitis. — 
Mr  I.,  aged  40,  was  sent  to  me  by  Dr  Mill  of  Leith,  complaining  of 
lack  of  energy,  both  physical  and  mental,  insomnia,  palpitations, 
headache,  and  general  depression,  these  symptoms  being  of  many 
months'  duration.  He  had  lost  ten  pounds  in  weight  in  the  previous 
six  months.  Twelve  years  ago  the  patient  had  an  attack  of  severe 
mucous  colitis,  for  which  he  had  been  treated  from  time  to  time. 

On  objective  examination  the  patient  presented  the  character- 
istic appearances  of  neurasthenia.  In  addition  to  the  symptoms 
above  described,  he  complained  of  a  curious  shuffling  feeling  about 
the  feet,  and  a  feeling  of  uncertainty  as  to  the  soundness  of  his  right 
side  and  leg.  His  teeth  were  found  to  be  in  a  very  unsatisfactory 
state,  an  upper  plate  being  fixed  in  permanently  in  a  very  un- 
hygienic manner,  and  in  addition  one  or  two  of  his  teeth  required 
attention. 

On  physical  examination  of  the  patient  in  the  upright  posture 
the  lower  part  of  the  abdomen  protruded  in  a  manner  characteristic 
of  ptosis  of  the  bowel.     The  general  tone  of  the  abdominal  wall  was 
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poor,  and  there  was  marked  splashing  in  the  epigastric  region,  and 
to  a  less  marked  extent  in  the  right  iliac  region,  with  pain  on  pressure 
in  the  latter  region.  The  stools  were  markedly  alkaline  in  reaction 
and  contained  much  undigested  food  and  excess  of  mucus.  The 
urine  gave  a  marked  reaction  for  indican.  On  examination  after  a 
bismuth  meal  the  stomach  was  found  to  be  large  and  atonic  ;  it 
emptied  itself  completely  in  six  hours.  There  was  distinct  stasis 
in  the  terminal  coils  of  the  ileum,  and  pronounced  c.-ecal  and  colon 
stasis,  the  cacum,  ascending,  and  transverse  colon  containing  much 
bismuth  contents  at  the  end  of  48  hours.  Other  systems  were 
normal.  The  condition  was  clearly  one  of  neurasthenia,  associated 
with  and  depemlent  on  constipation,  with  marketl  atony  of  the  whole 
gastro-intestinal  tract,  with  proptosis  of  the  transverse  colon,  and 
a  mucous  colitis.  The  only  point  of  difficulty  about  the  diagnosis 
was  to  determine  whether  or  not  there  was  a  lesion  in  or  around 
the  appendix,  or  adhesions  in  that  region  involving  the  bowel  in 
the  neighbourhood  of  the  ileo-cjecal  valve.  Any  conclusion  on  this 
point  was  deferred  until  after  observing  the  results  of  medical 
treatment.  This  consisted  in  :  The  correction  of  the  state  of  the 
teeth  and  gums,  complete  rest  in  bed  for  three  weeks,  the  administra- 
tion for  a  few  days  of  a  very  Hght  protein  dietary,  daily  lavage  to 
the  lower  bowel,  and  vibratorj'  massage  to  the  alxiomen.  .\t  the 
end  of  a  fortnight  systematic  exercises  were  prescribed,  calculated 
to  strengthen  the  abdominal  muscles,  and  the  diet  was  made  more 
hberal,  s])ecial  care  being  taken  to  restrict  the  farinaceous  fcxxls. 
In  addition,  the  liver  and  bowels  were  acted  on  occasionally  by 
calomel  and  a  morning  saline,  and  later  by  the  administration  of 
petroleum  and  tonic  doses  of  cascara  and  liquorice  given  throe  times 
daily.  Wlien  allowed  up.  the  use  of  an  alxlominal  belt  was  pre- 
scribed. Under  this  rt?gime  the  patient  made  a  very  satisfactory 
recovery  ;  his  physical  and  mental  vigour  rcturnetl,  the  alxiominal 
tenderness  disappeared,  the  state  of  the  stools  became  practically 
normal,  and  he  put  on  six  pounds  in  weight,  this  improved  condition 
being  maintained  two  months  after  his  return  to  work. 

We  will  now  illustrate  the  imjiorlant  relationship  In-twecn 
intestinal  tox.-emia  and  rheumatoid  arthritis.  A  remarkalilc  change 
has  occurred  in  the  views  as  to  the  etiology  of  this  diseas*-  in  the  past 
few  years,  and  there  is  now  an  increasing  consensus  of  opinion  amnng 
clinicians  that  the  disease  is  of  infective  origin,  the  infection  in  the 
great  majority  of  cases  being  intestinal  in  origin.     I  fully  share  this 
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view,  and  am  satisfied  from  close  observation  of  a  large  number  of 
cases  that  the  poison  or  poisons  that  are  responsible  for  the  disease 
are  absorbed  into  the  system  largely  through  the  digestive  tract. 
In  some  cases  the  derangement  of  the  bowel  present  is  apparently 
secondary  to  some  sepsis  higher  up,  more  especially  pyorrhoea 
alveolaris  and  septic  conditions  of  the  teeth.  In  other  cases  the 
catarrhal  condition  of  the  bowel  or  the  marked  intestinal  stasis  is 
a  primary  affection.  A  vicious  circle  is  set  up,  which  in  turn  aggra- 
vates the  condition.  In  my  former  paper  I  gave  expression  to  the 
opinion  that  different  bacteria  may  induce  the  pathological  pictures 
comprised  under  the  term  rheumatoid  arthritis.  If  that  is  so,  it 
indicates  that,  in  addition  to  a  bacterial  factor,  there  are  other 
important  factors  at  work,  which  is  not  unlikely.  Let  me  cite 
shortly  one  or  two  illustrative  cases  which  have  come  under  my 
own  observation. 

Miss  M.,  aged  25,  was  sent  to  me  by  Dr  Robertson  of  Bonnyrigg 
in  September  1912  suffering  from  well-marked  rheumatoid  arthritis 
of  three  years'  duration.  The  small  joints  of  the  hands,  also  the 
ankles,  back,  and  occasionally  the  jaw,  were  all  involved.  When 
seven  years  old  she  had  a  very  bad  attack  of  stomach  trouble,  from 
which  she  was  not  expected  to  recover. 

On  objective  examination,  in  addition  to  the  fusiform,  painful 
enlargement  of  many  of  the  joints  referred  to,  it  was  found  that  the 
urine  contained  numerous  catarrhal  cells  and  white  blood  corpuscles, 
and  the  bacteriological  examination  of  a  catheter  specimen  of  urine 
revealed  on  two  occasions  a  few  colonies  of  staphylococcus  albus. 
The  stools  were  constipated  and  offensive  and  remained  so  for  some 
weeks.  In  the  course  of  treatment  directed  to  improve  the  condition 
of  the  stools  the  patient  developed  a  slight  attack  of  appendicitis, 
and  in  a  few  days,  when  the  attack  had  abated,  it  was  resolved  to 
remove  the  apppndix.  At  the  operation  Mr  Scott  Carmichael  found 
the  appendix  showing  evidence  of  a  recent  catarrhal  appendicitis  ; 
bacteriological  examination  of  the  muco-pus  present  in  the  distal 
end  of  the  appendix  revealed  the  presence  of  staphylococci,  from 
which  a  vaccine  was  prepared  for  use  later.  A  month  after  recovery 
from  the  operation  the  pains  in  the  joints  were  still  present,  though 
in  less  degree,  and  the  stools  were  by  no  means  normal.  The 
administration  of  an  autogenous  vaccine  was  then  begun  and 
continued  weekly  for  three  months.  The  result  of  treatment  was 
satisfactory  in  every  respect,  and  for  the  past  year  the  patient  has 


I04  TREATMENT    OF    INTESTINAL    TOX.EMIA 

virtually  been  free  from  any  symptoms,  having  made  practically 
a  complete  recovery  from  the  disease. 


The  following  case  illustrates  the  marked  benefit  that  may 
follow  the  operation  of  short-circuiting  (ileo-sigmoidostomy)  in 
advanced  cases : — 

Mrs  P.,  aged  52,  complained  of  pain  in  the  left  thigh,  and  of  pain- 
ful enlargement  of.the  joints  of  the  hands  and  fingers  of  about  three 
years'  duration.  Four  years  ago  she  had  an  attack  of  severe 
appendi.x  trouble,  for  which  an  operation  was  at  one  time  deemetl 
advisable,  but  this  was  not  carried  out.  She  has  had  a  considerable 
amount  of  digestive  disturbance  in  the  past  three  years.  The 
rheumatism  was  now  beginning  to  cripple  her  movements  seriously. 
She  had  taken  veronal  every  second  or  third  night  for  over  ten 
months. 

On  objective  examination  the  patient  presented  the  tyj)ical 
appearances  of  early  rheumatoid  arthritis,  with  a  considerable 
amount  of  fibro-myositis  in  the  left  thigh.  The  urine  containetl  many 
pus  cells,  and  a  bacteriological  examination  of  a  catheter  sjjecinien 
revealed  the  presence  of  staphylococcus  albus.  The  stools  were  very 
constipated  and  offensive,  containing  much  excess  of  mucus.  A 
considerable  degree  of  discomfort  was  complainetl  of  in  the  right 
side  of  the  abdomen.  A  course  of  medical  treatment  carried  out  for 
six  weeks  failed  to  give  any  material  relief  of  the  symj)toms,  or  to 
markedly  improve  the  condition  of  the  stools,  and  as  X-ray  examina- 
tion after  a  bismuth  meal  revealed  the  jiresence  of  very  tnarked  cecal 
and  colon  stasis,  after  consultation  with  Professor  Alexis  Thomson, 
the  ojieration  of  short-circuiting  (ileo-sigmoidostomy)  was  decided 
on,  and  this  was  carried  out.  In  the  third  week  after  the  operation 
acute  obstruction  set  in,  due  to  the  presence  of  adhesions,  which 
were  relieved  by  further  oi>cration.  Subsequent  convalescence  was 
retarded  by  the  development  of  cystitis  through  catheter  infection, 
but  when  that  was  overcome  the  patient  made  a  very  satisfactory 
recovery.  The  relief  from  her  rheumatic  symjitoms  was  most 
marked  ;  her  general  apjiearance  anil  sense  of  vigour  improved 
enormously,  and  for  the  past  eight  months  there  has  l>ccn  no  question 
of  slee])ing  powders.  The  one  untoward  result  of  the  ojieration, 
however,  is  that  the  bowels  move  four  or  even  five  times  daily. 
This  is  a  disadvantgac,  as  it  curtails  the  patient's  freedom  of 
movement. 
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This  brings  me  to  the  illustration  of  the  third  or  "  dyspeptic  " 
group  of  cases.  The  first  case  affords  a  proof  of  the  statement  that 
in  the  later  stages  of  this  condition  the  diagnosis  is  a  relatively  easy 
matter,  if  recourse  is  had  to  radiography,  but  the  results  of  treat- 
ment at  the  present  time  are  more  doubtful. 

Chronic  Indigestion,  Increasing  Debility,  with  Intestinal  Stasis. — • 
jMrs  W.,  a  patient  of  Dr  CuUen  of  St  Boswells,  complained  of  re- 
curring bilious  attacks,  with  flatulence,  marked  loss  of  vigour, 
severe  headaches,  nausea  and  aversion  to  food,  and  constipation, 
these  symptoms  dating  from  an  acute  attack  of  sickness  and  vomit- 
ing in  1910,  her  general  condition  having  become  decidedly  worse 
since  an  attack  of  shingles  a  few  months  ago.  The  patient  was  never 
strong,  and  was  always  of  a  nervous  disposition.  She  was  troubled 
occasionally  by  marked  frequency  of  micturition,  her  weight,  7  st. 
12  lbs.,  was  a  stone  less  than  her  normal. 

Objectively  the  patient  was  in  poor  condition,  her  nutrition  was 
very  poor,  and  she  was  decidedly  anaemic.  On  physical  examination 
the  abdomen  was  extremely  flabby,  and  there  was  marked  splashing 
in  the  epigastric  and  iliac  regions,  with  an  area  of  tenderness  in  the 
right  iliac  region,  where  the  patient  sometimes  complained  of  a 
dragging  sensation.  There  was  a  shght  degree  of  sepsis  in  connec- 
,  tion  with  one  tooth.  The  urine  contained  many  catarrhal  cells 
and  pus  cells,  and  was  specially  prone  to  bacterial  decomposition  ; 
the  bacteriological  examination  of  a  catheter  specimen  of  urine 
gave  a  negative  result.  The  examination  of  the  stools  showed  them 
to  be  abnormally  offensive,  the  irrigating  fluid  which  was  used  im- 
mediately after  clearing  out  the  bowels  by  an  enema  returning  with 
much  feculent  and  offensive  matter,  with  excess  of  mucus. 

An  X-ray  examination  after  a  bismuth  meal  showed  the  stomach 
to  be  slightly  enlarged,  proptosed,  and  atonic  (Fig.  12),  and  that  it 
failed  to  empty  itself  within  six  hours.  At  this  period  a  bismuth 
shadow  was  detected  in  the  first  part  of  the  duodenum  (Fig.  13), 
indicating  that  there  was  some  interference  with  the  free  passage 
of  food  through  it.  There  was  marked  accumulation  of  bismuth 
contents  in  the  terminal  coils  of  the  ileum  at  this  time  (Fig.  13). 
Later,  marked  csecal  and  colon  stasis  was  determined,  a  considerable 
amount  of  the  meal  being  present  in  the  colon  and  some  in  the  C£ecum 
at  the  end  of  72  hours.  The  diagnosis  arrived  at  was  intestinal  stasis, 
the  primary  lesion  being  in  the  terminal  part  of  the  ileum,  possibly 
associated  with   adhesions.     A  course  of  medical  treatment  was 
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decided  on  and  was  carried  out  for  fully  six  weeks.  The  amount  oi 
benefit  that  followed  this  was  practically  negligible,  it  being  apparent 
that  the  slight  benefit  experienced  by  the  j)atient  was  immaterial, 
and  would  soon  disappear  when  she  resumed  her  household  duties. 
An  operation  was  recommended,  and  after  consultation  with  Pro- 
fessor Alexis  Thomson,  the  ojjeration  of  the  ileo-sigmoidostomy 
was  decided  on.  I  am  indebted  to  Mr  Thomson  for  the  following 
note  of  the  surgical  findings :  Incision  of  right  of  middle  line ; 
the  absence  of  parietal  faf  was  noted.  The  stomach  was  normal, 
except  that  the  pyloric  sphincter  was  contracted,  in  so  far  as  it 
resisted  the  passage  of  the  index  finger.  The  duodenum  in  its 
second  and  third  portions  was  considerably  dilated,  so  that  the 
contrast  with  the  jejunum  was  very  marked.  The  cajcum  was 
devoid  of  a  mesentery  and  capable  of  abnormal  range  of  movement ; 
the  appendix  showed  no  trace  of  previous  mischief ;  the  ascending 
colon  was  crossed  by  cicatricial  bands,  which  narrowed  it  and  bound 
it  to  the  adjacent  right  half  of  the  transverse  colon,  the  latter  l>eing 
dragged  down  so  as  to  be  nearly  parallel  with  the  ascending  jwrtion, 
with  a  corresponding  diminution  of  the  angle  of  the  hepatic  flexure. 
The  lower  end  of  the  ileum  was  fixed  by  cicatricial  bands  relate*!  to 
its  mesentery,  so  that  it  tendetl  to  be  kinked  about  three  or  four 
inches  from  the  cacum  ;  between  the  kink  and  the  ca-cum  it  was 
decidedly  narrowed,  partly  by  the  cicatricial  bands  and  partly 
by  contraction  of  the  circular  muscular  coat.  The  jn-lvic  colon 
was  small  and  empty  and  its  mesenterj'  so  short  that  the  hxip  could 
not  be  presented  at  the  wound.  The  uterus  was  enlarged  by  intra- 
mural fibroids.  The  gall-bladder  showed  no  trace  of  previous 
trouble. 

The  cicatricial  bands  in  relation  to  the  ileum  and  ascending 
colon  were  divided  ;  the  raw  surfaces  that  resulted  from  this  were 
covered  with  adjacent  jxiritoneum,  and  the  ciccum  was  anchored 
by  the  method  of  Wilms.  All  peritoneal  surfaces  in  affected  areas 
were  smeared  with  vaseline. 

This  case  is  interesting  as  showing  the  striking  \aluc  of  the 
X-rays  in  the  diagnosis  of  such  conditions — the  ca^cal  and  colon 
stasis,  the  ileal  stasis,  the  duo<lcnal  lesion,  and  the  gastric  stasis 
found  at  the  operation  having  l)cen  j)reviously  determined  by  the 
X-rays. 

In  view  of  the  severity  of  the  adhesions  involving  the  terminal 
portji'ti  III  tl).-  ili-um    i.iiiim    .iiicl  .isi  I'liiiiiu:  .iiliiii.  it  was  thought 
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probable  that  treatment  of  the  adhesions  coupled  with  the  anchor- 
ing of  the  c?ecum  above  described  would  suffice  to  benefit  the  patient 
considerably.  With  regard  to  the  result  of  the  operation,  sufficient 
time  has  not  yet  elapsed  to  allow  of  any  opinion  being  given,  but 
our  initial  impressions  six  weeks  after  the  operation  are  decidedly 
unfavourable,  and  should  these  impressions  be  borne  out  by  sub- 
sequent events,  the  result  will  justify  the  view  that  the  various 
adhesions  to  which  attention  was  mainly  directed  at  the  operation 
are  a  result  and  not  a  cause,  and  that  more  radical  surgical  meas- 
ures will  be  necessary  if  the  patient  is  to  be  materially  benefited. 

In  my  former  paper  I  mentioned  the  present  tendency  to  regard 
various  duodenal  and  gastric  conditions  as  secondary  and  not 
primary  affections.  In  recent  years  the  experimental  work  of 
Wilkie  and  others  has  clearly  proved  the  existence  of  an  ascend- 
ing infection  from  the  ileo-cjecal  region.  The  following  is  a  good 
example  : — 

Duodenal  Ulcer  following  Appendicitis,  and  C cecum  M chile 
associated  with  Intestinal  Stasis. — Mr  S.,  aged  36,  complained  of 
recurring  indigestion  of  many  years'  duration.  For  the  past  two 
years  attacks  of  sickness  with  vomiting  have  occurred  with  in- 
creading  frequency,  these  being  followed  by  periods  of  relief  lasting 
for  a  few  days  up  to  many  weeks.  He  had  long  suffered  from 
persistent  constipation  and  general  want  of  tone.  Previous  history 
unimportant,  except  for  an  attack  of  inflammation  of  the  bowels 
when  about  fourteen  years  of  age,  the  history  suggesting  appendicitis. 

On  objective  examination  the  patient  was  a  spare,  somewhat 
toxic-looking  man.  The  stomach  was  shghtly  dilated,  and  there  was 
marked  splashing  in  the  ceecal  region.  There  was  slight  tenderness 
on  pressure  over  the  region  of  M'Burney's  point  and  in  the  epigastric 
region. 

On  examination  after  a  bismuth  meal  the  stomach  was  found  to 
be  in  a  markedly  hypertonic  condition,  the  bismuth  being  seen  to 
rush  through  the  duodenum  with  great  rapidity.  At  the  end  of  six 
hours  the  stomach  was  empty,  the  bismuth  contents  being  almost 
entirely  in  the  CEecum  ;  there  was  no  ileal  stasis.  After  48  hours 
the  Ccccum,  ascending  and  transverse  colon,  were  still  full  of  the 
bismuth  contents,  the  bismuth  meal  not  being  entirely  voided  after 
80  hours. 

A  course  of  medical  treatment  was  tried  for  about  a  year,  the 
patient,  however,  never  being  laid  up.  After  careful  dieting  and  the 
administration  of  antacid  powders  a  very  marked  degree  of  relief 
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was  obtained  for  about  eight  months.  This  relief,  however,  was 
incomplete,  and  at  the  end  of  a  j'ear  the  symptoms  were  as  bad  as 
ever.  After  consultation  with  Mr  Wade,  an  operation  was  decided 
on  which  would  allow  of  free  examination  of  the  apj)endix  and  the 
duodenum.  I  am  indebted  to  Mr  Wade  for  the  following  note  of 
the  operation  : — 

(Anassthetics — morphine,  one-sixth  ;  atropine,  yj^.  half  an  hour 
before  the  operation.     Novocaine.  quinine,  urea,  gas.  and  oxygen.) 

A  long  incision  was  made  through  the  middle  of  the  right  rectus 
muscle,  through  which  the  abdomen  was  opened.  The  omentum  was 
found  matted  over  the  cjecum  and  a<lherent  to  the  appendix,  which 
was  rectro-ca'cal  in  situation.  \  characteristic  Lane's  ileal  kink  was 
found.  The  duodenum  was  dilated,  and  a  circular  dutxlenal  ulcer 
was  present  on  the  anterior  wall  of  its  first  part.  The  band  of  tissue 
uniting  the  ileum. to  the  right  wall  of  the  pelvis  that  produced  the 
ileal  kink  was  divided.  The  ajipendix  was  then  dissected  out  and 
found  to  be  bulbous  at  its  tip,  and  matted  by  inflammatory  adhesions 
as  from  a  former  appendicitis.  The  appendix  was  amputatetl  and 
the  omental  adhesions  divided.  The  c;ecum  was  then  plicateil  and 
fixed  to  the  abdominal  wall.  The  ihuxienal  ulcer  was  then  care- 
fully re-inspected,  and  it  was  decided  that  it  was  not  necessary  to 
do  a  gastro-enterostomy.  An  omental  graft  was,  however,  brought 
down  over  its  serous  surface  and  united  to  the  duodenum. 

Progress  Notes. — No  post-an.Tsthetic  sickness.  The  alxlominal 
discomfort  due  to  slight  meteorism  was  relieved  by  heroin.  Aj>crient 
given  on  the  third  day  ;  clips  removed  on  the  sixth  ;  patient  out  ol 
bed  on  the  tenth  day,  aiv!  l-im.'  in  tl,..  tni.l.il.. .,(  (l,e  third  week. 

The  next  case  is  a  p.iitii.ul.iily  lIllclc^lin^;  one,  as  it  illustrates 
the'  toxa-mic  or  infective  origin  of  rheumatism.  It  is  further  a 
typical  example  of  what  Sir  ArxibthmH  Lane  describes  as  the  static 
variety  ol  intestinal  statis. 

Rlieiitiiatisiii,  Intestinal  Adhesions  and  Kinks.  Intestinal  Stasis 
of  the  Static  rdri'c/y.— Miss  M.,  agcti  40,  consulted  me  in  Scjitcmbcr 
1913  on  account  of  rheumatism  in  tiie  neck,  general  lack  of  vigour, 
and  indigestion  of  over  nine  months'  duration.  Previous  history 
was  unimportant. 

On  objective  examination  the  jiaticnt's  general  a])|>earance  was 
unsatisfactory,  the  complexion  being  sallow,  showing  evidence  of 
slight  aii.rmi.i      tiif  t<)ni;uc  w.is  (urnvl  :    llu-rc  wcii"  luiiDrruiis  i\Tr.\< 
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of  inflammatory  thickening  of  the  muscles  of  the  neck  (fibro- 
myositis).  Some  of  the  teeth  were  in  an  unsatisfactory  state. 
Examination  of  the  abdomen  revealed  nothing  abnormal ;  the 
bowels  were  stated  to  be  regular.  Other  systems  were  normal. 
Some  idea  of  the  thoroughly  unsatisfactory  state  of  health  may  be 
learned  from  the  later  history.  The  day  after  she  took  to  bed 
she  passed  into  a  condition  of  acute  dehrium,  necessitating  a  special 
nurse,  night  and  day,  for  four  dyas.  This  attack  was  associated  with 
slight  fever,  and  was  obviously  toxic  in  origin.  A  week  later  she 
developed  acute  tonsilitis,  followed  by  abscess  formation,  which 
was  followed  in  turn  by  acute  middle-ear  catarrh.  After  recovery 
from  this  she  developed  extensive  and  severe  acne  of  a  somewhat 
suppurating  type,  and  on  recovery  from  this  she  developed  an  acute 
attack  of  pain  in  the  right  lower  quadrant  of  the  abdomen,  accom- 
panied by  fever  and  some  localised  tenderness,  the  condition  present- 
ing all  the  chnical  features  of  an  attack  of  appendix  trouble.  This 
history  shows  the  extremely  unsatisfactory  and  septic  state  of  the 
patient's  tissues,  and  it  was  clear  that  the  "  rheumatism  "  originally 
complained  of  was  merely  a  chnical  manifestation  of  the  septic 
condition.  After  the  teeth  had  been  attended  to,  a  course  of  medical 
treatment  was  prescribed,  this  including  complete  rest,  hght  diet, 
massage  and  baths,  with  aperient  drugs.  A  closer  inquiry  into  the 
history  had  revealed  the  existence  of  very  definite  constipation, 
the  existence  of  which  at  first  was  not  appreciated  by  the  patient. 
After  prolonged  treatment  the  general  condition  of  the  patient 
improved  markedly  ;  the  fibro-myositis  was  almost  entirely  got  rid 
of,  her  sense  of  vigour  was  improved  to  some  extent,  and  her  digestion 
was  on  the  whole  satisfactory,  and  she  was  sent  away  to  convalesce 
in  the  country  for  six  weeks,  in  the  hope  that  her  vigour  would 
materially  improve,  and  that  she  would  put  on  some  weight.  These 
hopes  were  not  realised.  After  living  under  very  favourable  condi- 
tions in  the  country  for  six  weeks  the  weight  had  not  been  added  to, 
there  was  no  material  gain  in  vigour,  and  her  indigestion  had  been 
worse,  pain  having  been  frequently  complained  of,  necessitating 
her  lying  down  for  a  few  hours  on  end.  On  examination  there  was 
an  area  of  tenderness  on  pressure  in  the  right  ihac  region,  the  stools 
were  constipated  and  were  unduly  offensive.  The  conclusion  was 
arrived  at  that  in  all  probabihty  the/ows  et  origo  of  all  her  troubles 
was  to  be  found  in  the  ileo-cascal  region,  arising  mainly  from  long- 
standing constipation,  the  local  tenderness  on  pressure  further  sug- 
gesting some  chronic  appendicular  mischief,  and,  after  consultation 
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with  Mr  Wilkie,  operative  measures  were  decided  on.  I  am  indebteil 
to  Mr  Wilkie  for  the  following  note  :  "  Right  paramesial  incision 
5  J  inches  long,  centre  opposite  umbilicus.  On  opening  the  jieritoneal 
cavity  a  long,  la.x  transverse  colon  presented.  On  lifting  this  \iy 
there  were  seen  to  be  numerous  adhesions  stretching  from  the 
transverse  meso-colon  to  the  first  coil  of  jejunum,  and  to  the 
mesentery  of  the  upper  part  of  small  intestine.  The  uppermost 
jejunal  coil  was  larger  and  felt  somewhat  thicker  walled  than  the 
normal.  At  the  dutxleno-jejunal  junction  the  jejunum  turned 
sharply  to  the  right,  where  it  was  held  up  to  the  transverse  meso- 
colon for  a  distance  of  about  three  inches.  These  adhesions  were 
divided  with  scissors,  and  the  raw  surface  on  the  wall  of  the  jejunum 
covered  over  by  a  continuous  Lembert  suture.  The  stomach  was 
somewhat  proptoseil  and  was  Habby,  but  showed  no  external  evi- 
dence of  ulcer.  The  first  portion  of  the  duodenum  apjieared  normal  ; 
it  was  not  dilated.  The  third  part  of  the  duixlenum  ap|)eareil 
dilated,  but  its  wall  was  not  hypertrophied.  The  terminal  coil  of 
the  ileum  was  free  and  lax  and  showed  no  evidence  of  dilatation  nor 
hypertrophy.  The  appendix  was  somewhat  thicker  than  normal 
in  its  distal  half,  and  was  fixed  in  its  middle  portion  by  an  adhesion 
in  the  pelvis.  On  cutting  this  the  apj>endix  was  brought  up  an<l 
removed.  It  contained  foul-smelling  feculent  material.  Theca.'cum 
was  slightly  dilated,  but  was  not  unduly  mobile  ;  its  upper  j>art  was 
covered  by  a  typical  Jackson's  membrane.  In  the  region  of  the 
ascending  colon  there  were  several  stellate  fibrous  adhesions  stretch- 
ing from  the  tlank  across  the  front  of  the  colon.  These  were  dividiHl 
by  freeing  the  ascending  colon.  The  transverse  colon  in  its  proximal 
two  inches  was  fixed  to  the  ascending  colon,  causing  a  somewhat 
sharp  angulation  at  the  hepatic  flexure.  The  connection  Initween 
the  two  loops  was  severed  ;  there  was  no  similar  adhesion  at  the 
splenic  flexure.  The  pelvic  colon  was  not  bound  down,  but  there 
were  some  white  cicatrices  in  its  mesentery.  The  al^lomcn  was 
closeil  in  layers  by  catgut  sutures,  and  the  skin  wound  by  Michel's 
clips  and  silkworm  gut  sutures." 

Summary  of  Positive  Findings. — (i)  Jejunal  angulation  with 
adhesions  to  meso-colon  ;  (2)  apjX'ndix  kinked  l)y  adhesions  ;  (3) 
well-marked  pericolic  bands  over  ascending  colon.  Sonu-  angula- 
tion at  hepatic  flexure. 

Too  short  a  time  has  elapsed  since  the  ojwration  to  allow  of  any 
statement  being  made  as  regards  the  result,  but  eight  weeks  after 


Plate  V. — Fig.  14.- 


-Mr  H.     Six  hours  after  bismuth  meal.     Note  bismuth  shadow  in  stomach 
(gastric  stasis)  and  ileum  (ileal  stasis). 
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the  operation  the  patient  expresses  herself  as  feehng  better  than  she 
has  felt  for  years  ;  she  certainly  looks  immensely  improved,  and  the 
initial  results  from  the  operation  are  very  promising. 

Chronic  Disease  of  Appendix,  Secondary  Duodenal  Ulcer,  Intes- 
tinal Stasis. — Mr  H.,  aged  38,  was  sent  to  me  by  Dr  John  M'Laren, 
complaining  of  pain  and  discomfort  in  the  right  side  of  the  abdomen, 
and  feeling  of  unfitness  for  work  on  account  of  physical  and  mental 
depression,  and  having  lost  three  stone  in  weight  in  the  past  three 
years.  The  illness  began  four  years  ago  with  a  sharp  pain  in  the 
pit  of  the  stomach,  which  doubled  him  up  for  about  two  hours. 
About  three  years  ago  pain  set  in  in  the  right  side,  and  had  been  more 
or  less  present  ever  since.  For  the  past  three  years  the  bowels  had 
been  markedly  constipated.  Various  methods  of  treatment  had 
been  tried  by  Dr  M'Laren,  with  expert  assistance,  without  material 
benefit. 

On  objective  examination  the  general  appearance  of  the  patient 
was  that  of  a  poorly-nourished,  rather  anaemic  and  ill  looking  man. 
His  teeth  were  not  altogether  in  a  very  satisfactory  state.  On  ex- 
amination of  the  abdomen  there  was  marked  pain  on  pressure  below 
the  xiphisternum,  and  also  in  the  right  iliac  region,  pain  on  pressure 
in  the  latter  area  occasionally  setting  up  acute  epigastric  pain. 
The  urine  contained  many  catarrhal  cells,  white  blood  corpuscles, 
and  a  few  red  blood-cells. 

On  examination  after  a  bismuth  meal  the  stomach  was  found  to 
be  somewhat  large,  a  little  displaced  downwards,  and  in  a  markedly 
hypertonic  condition.  At  the  end  of  six  hours  a  fair  amount  of 
bismuth  meal  was  still  present  in  the  stomach  (Fig.  14).  Much  of 
it  was  present  in  the  terminal  coils  of  the  ileum,  the  great  bulk 
of  it  being  in  the  caecum,  ascending  colon,  and  first  part  of  the  trans- 
verse colon  (Fig.  14).  After  24  hours  the  bismuth  meal  was  still 
in  the  caecum,  ascending  and  transverse  colon,  the  ascending  colon 
being  somewhat  dilated  (Fig.  15).  After  48  hours  the  bismuth 
contents  were  present  in  the  splenic  flexure,  descending  colon,  and 
rectum,  and  the  caecum  was  empty  ;  there  was  still,  however, 
marked  delay, at  the  hepatic  flexure  and  onwards.  The  X-ray 
appearances,  therefore,  proved  the  existence  of  gastric  stasis,  ileal 
stasis,  and  caecal  and  colon  stasis,  the  further  questions  remaining 
were  whether  this  stasis  is  of  a  static  variety  or  is  associated  with 
disease  in  the  appendix  and  marked  adhesions,  with  or  without 
secondary  duodenal  mischief.     The  tout  ensemble  of  the   clinical 
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history,  with  findings  on  objective  examination,  rather  points  to 
chronic  disease  of  the  appendix,  associated  with  secondary  gastro- 
duodenal  mischief  (ulcer  with  spasm  of  pylorus).  Further  obser\ni- 
tion  and  investigation  are  necessary'  to  determine  this  point,  and  this 
will  be  done  before  operative  measures  are  decided  on. 

The  above  cases  are  tj-pical  examples  of  moderately  severe 
forms  of  intestinal  stasis  with  its  associated  toxa-mia.  As  I  have 
already  indicated,  it  is  impossible  to  differentiate  clinically,  cases 
ol  to.xjemia  in  the  sense  of  Lane,  and  cases  of  sub-infection  in  the 
sense  of  Adami.  I  have  seen  several  examples  which  ser\'e  admir- 
ably to  connect  the  two  groups,  and  also  illustrate  the  advantages 
of  plication  and  fixation  of  the  uecum  in  cases  of  enlarged  and  iiioliile 
cacum. 

A  girl  of  15,  a  patient  of  Dr  John  Playfair,  suffered  from  constipa- 
tion and  frequency  of  micturition  for  some  years.  Since  the  age  of 
four  or  five  she  had  never  been  strong.  Before  she  came  imder  my 
observation  she  had  been  staying  a  short  time  in  England,  where  she 
was  seriously  ill  from  a  severe  febrile  attack  of  two  or  three  weeks' 
duration.  The  patient  was  a  pale,  pasty-looking  girl  of  moderate 
nutrition.  The  urine  contained  a  few  catarrhal  and  pus  cells,  and 
on  bacteriological  examination  showetl  a  pure  growth  of  B.  coli. 
X-ray  examination  revealed  marked  ileal,  ca-cal.  and  colon  stasis, 
the  oecum  being  notably  enlarged  and  displaced  downwards. 
There  was  slight  jiain  on  i)ressure  in  a  localised  area  in  the  right  iliac 
region.  The  question  arose  as  to  whether,  in  \-iew  of  the  definite 
positive  findings,  it  would  l)e  worth  while  to  try  a  course  of  medical 
treatment,  supplemented  by  vaccine  therapy,  but  after  considera- 
tion this  course  was  not  thought  adxnsable.  and  after  consultation 
with  Mr  Wade  an  operation  was  decided  on.  The  ojxjration  fully 
confirmed  the  X-ray  findings.  The  cecum  was  plicated  and  stitc  hwl 
to  the  abdominal  wall,  and  the  ap])endix,  which  apjieared  slightly 
thickened  and  adherent,  was  removed.  The  patient  made  a  very 
satisfactory  recovery  after  the  operation,  and  has  In-cn  immensely 
benefited  by  it.  In  a  few  weeks  the  urine  clear<|il  up  entirely, 
and  the  frequency  disapjieared.  The  photograph  (Fig.  ib)  shows 
the  cajcum,  ascending  colon,  and  the  tenninal  coils  of  ileum  ;  the 
three  m.arks  in  line  are  placed  over  the  alxlominal  cicatrix. 

I  refer  specially  to  this  case  as  it  is  a  g«Hxl  example  of  several 


Platk  VI.— Fig.  i6.— Girl  cet.  15.     Six  hours  after  bismuth  meal,     The  three  small 
black  marks  are  over  the  cicatrix. 


KiG.  17. — Six  hours  after  bismuth  meal  (recumbent  posture).      Note  the  prominent  ileal  stasis  and 
slight  dilatation  of  the  recently  narrowed  cnecum.     Three  small  black  marks  are  over  cicatrix. 


Plate  VII.  —  Fig.  18. — Miss  A,     Thirtj'-lwo  hours  after  bismuth  meal.     Note  the  double 
looped  appearance  of  the  elongated  and  dilated  transverse  colon  in  a  state  of  stasis. 
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for  which  the  same  operation  has  been  done  by  Mr  Wade  for  me 
with  marked  benefit.  I  should  refer,  however,  to  one  precaution 
in  regard  to  it,  and  illustrate  it  by  reference  to  Fig.  17. 

This  patient  had  suffered  from  persistent  bad  health  for  a  long 
time,  and  various  methods  of  treatment  had  been  tried  without 
marked  benefit.  The  case  had  been  regarded  as  one  of  gall-stones. 
Examination  of  the  case  showed  it  to  be  a  typical  one  of  intestinal 
stasis,  probably  associated  with  and  aggravated  by  some  old  appendix 
mischief,  and  she  was  operated  on  by  Mr  Wade,  the  caecum  being 
plicated  and  stitched  to  the  abdominal  wall,  and  the  appendix, 
which  was  the  seat  of  some  adhesions,  was  removed.  The  patient 
made  a  very  satisfactory  recovery,  and  at  the  end  of  six  weeks  was 
in  better  health  than  she  had  been  for  a  very  long  time.  One  day 
at  this  time  she  strained  herself  lifting  a  heavy  table,  which  brought 
on  a  severe  pain  in  the  right  iliac  region,  with  marked  locahsed 
tenderness  suggestive  of  some  local  inflammatory  mischief ;  this 
disappeared  slowly.  A  month  later  an  X-ray  photograph  was  taken, 
and  showed  the  interesting  condition  shown  in  Fig.  17.  This  is 
taken  in  the  recumbent  posture  six  hours  after  a  test  meal.  It 
shows  very  pronounced  ileal  stasis,  and  it  also  shows  a  dilated  con- 
dition of  the  caecum,  which  strongly  suggests  that  some  of  the  stitches 
had  given  way  under  the  influence  of  the  strain.  It  will  be  interest- 
ing to  watch  the  later  results  of  this  case. 

In  my  former  paper  I  mentioned  that  most  of  the  X-ray  photo- 
graphs had  been  taken  in  the  vertical  posture.  It  is  important 
to  control  the  results  in  many  cases  by  examining  in  the  recumbent 
position.  This  is  well  illustrated  by  reference  to  Fig.  18,  taken  from 
a  lady  suffering  from  advanced  intestinal  stasis,  which  had  produced 
a  serious  condition  of  ill-health.  The  degree  of  stasis  at  the  end  of 
32  hours  is  well  shown  by  the  condition  of  the  transverse  colon, 
which  shows  a  characteristic  double  loop.  This  double  loop,  point- 
ing to  a  greatly  elongated  colon,  was  not  visible  on  examination 
in  the  erect  posture.  This  case  is  of  very  special  interest,  as  it  is 
one  of  the  few  cases  that  I  have  come  across  which  has  been  pro- 
foundly benefited  by  means  of  diet,  the  beneficial  effect  of  diet  on 
this  stasis,  cHnically,  at  any  rate,  being  altogether  remarkable. 
Further  reference  to  this  will  be  made  when  deahng  with  the  more 
general  details  of  treatment  in  my  next  paper. 
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III 

Treatment 

Before  entering  on  a  discussion  of  the  principles  of  treatment  and 
the  details  of  its  practice,  it  may  be  useful  if  I  summarise  the  lead- 
ing points  dealt  with  in  my  earlier  papers  bearing  on  the  question 
of  treatment. 

The  subjective  symptoms  of  intestinal  toxsmia  were  described 
as  of  varied  character,  falling  into  three  main  groups — a  group  in 
which  the  symptoms  are  mainly  those  of  neurasthenia  ;  a  second, 
in  which  the  symptoms  fall  into  the  category  of  chronic  rheuma- 
tism or  rheumatoid  arthritis ;  and  a  third,  in  which  the  symptoms 
are  mainly  digestive,  and  for  convenience  described  as  a  "  dyspep- 
tic "  group.  In  dealing  with  the  objective  appearances,  stress  was 
laid  on  the  importance  of  careful  and  oft-rejjeated  examination  of 
the  stools  for  evidence  of  long-standing  excessive  putrefaction  with 
or  without  definite  indications  of  catarrh  of  the  bowel ;  also  on  the 
importance  of  the  minute  examination  of  the  urine,  including 
bacteriological  investigation  ;  and  lastly,  on  the  great  value  of 
the  X-rays  in  supplementing  the  information  obtainable  by  the 
older  methods  of  examination,  the  X-rays  being  of  special  value  in 
determining  the  site  of  the  stasis,  and  also  its  severity.  Attention 
was  also  directed  to — and  too  much  emphasis  cannot  be  laid  on 
this  point — the  importance  for  l(K)king  for  other  sources  of  toxa;mia 
which  may  be  operative,  the  more  important  of  these  being  some 
septic  trouble  in  the  mouth,  associatetl  with  septic  teeth  and  an 
infected  state  of  the  gums  (pyorrha-a  alveolaris),  the  tonsils,  and 
in  women,  a  latent  uterine  catarrh. 

From  a  therapeutic  standpoint  cases  of  intestinal  tox.Tmia  may 
be  roughly  classified  into  three  main  groups — Group  i.  Cases  in 
which  the  symjitoms  and  physical  signs  are  comparati\*ely  trivial, 
and  which  yield  readily  to  simple  medical  treatment.  Ciroiip  2.  In 
which  the  symptoms  arc  more  pronouncctl  and  arc  accompanied  by 
marked  objective  indications  of  an  abnormal  state  of  the  digestive 
tract,  but  which  are  amenable  to  careful  and  i)rolongetl  me<lic.al 
treatment.  Group  3.  In  which  the  condition  of  the  digestive 
tract  is  so  abnormal  that  medical  measures  fail  to  rchcvc,  relief 
being  obtainable  by  surgical  treatment. 

Cases  which  fall  under  one  or  other  of  these  groups  are  met 
with  very  commonly  in  the  everyday  practice  of  the  physician. 
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and  I  am  satisfied  that  they  form  a  large  share  of  the  cases  which 
come  under  the  daily  observation  of  the  practitioner.  Many  factors 
have  to  be  considered  in  the  treatment  of  these  cases,  but  the 
keynote  of  successful  treatment  is  undoubtedly  to  be  found  in 
the  application  of  antiseptic  or  aseptic  principles  to  practical 
medicine. 

In  a  recent  discussion  before  the  Harveian  Society  of  London, 
Dr  William  Hunter  pointed  out  that  a  great  desideratum  at  the 
present  time  is  a  development  of  an  era  of  antiseptic  medicine 
analogous  to  the  brilliant  era  of  antiseptic  surgery  of  the  last  few 
decades.  I  entirely  concur  in  this  view.  The  whole  principles  of 
treatment  and  the  details  of  its  practice  hereafter  given  are  based 
on  this  principle.  WTiile  this  is  so,  I  do  not  for  a  moment  wish 
to  under-rate  the  importance  of  attention  to  other  fundamental 
points,  such  as  faulty  metabolism  due  to  disturbances  of  chemi- 
cal processes  induced  by  agencies  other  than  bacterial,  nor  to  the 
importance  of  the  influence  of  hereditary  traits. 

The  aim  of  treatment  in  every  case  may  be  summarised  as 
follows  :  (i)  To  correct  the  abnormal  bacterial  activity  in  the 
digestive  tract,  attention  being  directed  both  to  the  small  and 
large  intestine.  (2)  To  correct  any  associated  or,  it  may  be, 
primary  toxaemia  existing  in  the  upper  part  of  the  digestive  tract, 
more  especially  the  teeth,  tonsils,  gums,  and  stomach.  (3)  To 
increase  the  functional  activity  of  the  main  channels  of  eUmination 
of  the  natural  poisons  of  the  body,  which  in  the  cases  in  question 
are  usually  produced  in  excess  ;  I  refer  more  particularly  to  the 
bowels,  kidneys,  and  skin.  (4)  To  raise  the  general  tissue  resistance 
of  the  body  by  general  means,  attention  being  specially  directed  to 
improving  the  tone  of  the  central  nervous  system.  (5)  In  ap- 
propriate cases  endeavour  to  raise  the  resisting  power  of  the  tissues 
by  the  use  of  vaccines. 

With  these  introductory  remarks  we  may  pass  to  the  considera- 
tion of  the  treatment  in  detail,  and  we  will  first  discuss  the  influence 
of  rest. 

I.  Rest. — Complete  rest  in  bed  is  essential  in  the  treatment 
of  the  majority  of  pronounced  cases.  In  slight  cases  rest  is  un- 
necessary and  inadvisable.  Great  care  is  called  for  in  the  selection 
of  cases  requiring  complete  rest.  In  focussing  our  attention  in  the 
treatment  of  the  intestine  we  must  not  overlook  the  treatment  of  the 
individual.  Success  in  the  treatment  of  many  of  these  cases  is  more 
easily  obtained  if  a  broad  outlook  on  the  patient's  condition  is  taken 
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and  the  value  of  psycho-therapeutic  influences  recognised.  Minor 
cases  of  intestinal  toxaniia  form  a  large  proportion  of  the  cases  which 
derive  so  much  benefit  from  a  course  of  spa  treatment.  There  is 
no  class  of  case  in  which  there  is  a  greater  liability  for  tho  patients 
to  become  morbidly  introspective  as  regards  their  physical  condition. 
I  have  on  several  occasions  been  consulted  by  patients  who  have 
suffered  from  intestinal  to.vjemia  for  prolonged  periods,  who  came  to 
me  with  a  ready-made  and  correct  diagnosis,  and  with  a  chip  box 
full  of  fa;ces.  The  thoroughness  which  such  jjatients  show  in  the 
description  of  their  symptoms,  and  the  desire,  shown  as  above, 
to  make  the  physician  familiar  with  every  detail,  clearly  indicates 
a  morbid  condition  of  the  nervous  system  which  it  is  im]>ortant  to 
recognise  and  treat.  In  such  cases  treatment  must  be  skilfully 
devised  so  as  to  distract  as  far  as  possible  the  patient's  attention 
from  his  malady,  and  in  these  patients  it  is  usually  inad\-isable  tn 
recommend  complete  rest. 

Leaving  this  particular  group  aside,  too  much  stress  cannot  be 
laid  upon  the  value  of  a  peritxl  of  complete  rest  in  bed  at  the  outset 
of  treatment  in  the  cases  in  groups  2  and  3.  Comj>lete  rest  is  valu- 
able because  the  other  measures  to  be  hereafter  detailed  produce 
satisfactory  results  more  quickly  if  the  patient  is  recumbent  than  if 
going  about ;  the  favourable  results  of  rest  are  also  doubtless  in 
part  due  to  the  more  favourable  position  of  the  viscera  in  cases 
associated  with  marked  proptosis.  It  is  a  wise  rule  to  give  the 
patient  at  the  outset  some  idea  of  the  details  and  duration  of 
his  treatment,  this  period  being  as  a  rule  not  less  than  three  to 
fi'Ur  weeks.  The  next  point  to  be  consitlercd  is  the  important  one 
of  diet. 

2.  Did. — Diet  is  of  great  value  in  the  treatment  of  cases  in 
groups  I  and  2.  The  explanation  for  this  is  jirobably  in  great 
jiart  to  be  found  in  the  influence  of  diet  in  nKxlifying  the  bacterial 
flora  in  the  bowel.  The  experiments  of  Herter  and  Kendall  on  the 
influence  of  dietary  alternations  on  the  tyjies  of  intestinal  flora  arc 
of  great  interest.  Experimenting  with  monkeys  and  cats,  these 
observers  showed  that  on  a  jirotcin  diet  the  bacterial  flora  was  of 
a  strongly  jirofeolytic  character,  but  that  on  a  change  to  a  carbo- 
hydrate diet  these  organisms  were  rapidly  replace*.!  by  others  of  a 
non-protcolytic  tyjx;.  Associated  with  this  ( hange  there  was  a 
change  in  the  putrefactive  pnxlucts  of  the  urine  and  fa-ces,  and  a 
retluction  in  the  indol,  skatol,  phenol,  and  sulphrettetl  hydrogen, 
anil  diminution  in  the  indican  in  the  urine.     These  observations  are 
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of  great  value,  as  from  analogy  there  is  every  likelihood  that  similar 
results  hold  good  for  man.  ■ 

The  toxic  products  produced  as  a  result  of  fermentation  of 
carbohydrate  foods  are  chiefly  carbonic  acid  and  various  organic 
acids  such  as  lactic  acid,  acetic  acid,  butyric  acid,  and  to  a  less 
extent  formic  and  valerianic  acid  and  acetone.  The  end  products 
of  decomposition  of  carbohydrate  foods  are  carbonic  acid  and  water, 
and  no  fermentation  products  are  recovered  from  the  urine  with 
the  exception  of  oxalic  acid  in  oxaluria. 

The  toxic  products  arising  from  the  abnormal  decomposition  of 
the  proteins  under  the  influence  of  bacterial  action  include  various 
nitrogen  and  sulphur  compounds,  chiefly  of  the  aromatic  series, 
which  are  eliminated  in  the  urine  as  ethereal  sulphates.  There  is 
good  reason  to  beUeve  that  other  toxic  products  are  absorbed  from 
the  bowel  in  these  cases,  but  we  have  at  present  little  knowledge  of 
their  nature. 

I  make  a  point  in  practice  of,  so  far  as  possible,  getting  a  correct 
statement  of  the  average  dietary  of  the  individual,  not  only  during 
his  illness,  but  prior  to  the  development  of  the  symptoms.  Two 
common  defects  are  frequently  found.  There  is  one  type  of  patient 
whose  diet  has  contained  an  excessive  amount  of  meat,  as,  for  in- 
stance, the  city  man,  who  has  ham  and  eggs  for  breakfast,  a  rich 
lunch  in  the  middle  of  the  day,  and  a  good  dinner  with  accompani- 
ments at  night.  The  converse  side  of  the  picture  is  met  with,  more 
especially  in  women,  whose  diet  contains  too  little  animal  food,  and 
consists  too  largely  of  bread  and  tea.  In  both  these  groups  of  cases 
diet  is  of  the  first  importance. 

The  fermentation  cases  should  be  treated  with  a  diet  chiefly 
protein  in  character.  The  diet  should  comprise  various  meat 
soups,  fish,  chicken,  eggs,  tripe,  sweetbread,  and  scraped  beef, 
farinaceous  foods  being  restricted  to  dry  toast,  stale  bread,  and 
rusks.  The  diet  must  be  carefully  planned,  the  food  given  at 
regular  intervals,  and  no  food  of  any  kind  given  between  meals. 
The  free  use  of  plain  water  or  other  diluent  should  be  encouraged. 
It  is  necessary  to  point  out  the  importance  of  proper  attention 
being  paid  to  mastication  of  the  food,  to  the  state  of  the  teeth,  and 
the  careful  regulation  of  the  bowels,  as  essential  points  in  the  treat- 
ment. The  following  dietary  is  appropriate  to  cases  of  moderately 
severe  toxaemia  resulting  from  the  abnormal  fermentation  of  carbo- 
hydrate foods : — 

7  A.M. — Tumblerful  of  hot  water. 
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8  A.M.  Breakfast. — Tea,  i  cup  without  sugar  ;  milk,  not  cream. 
Good  helping  of  fried  bacon  or  fish,  or  eggs  (plain,  poached,  or 
scrambled),  or  cold  ham,  cold  tongue,  or  grilled  kidney.  One  slice 
of  thin,  crisp  toast  with  very  little  butter. 

I  P.M.  Lunch. — (a)  Fish,  or  chicken,  or  game ;  chop,  steak, 
roast  beef,  or  roast  mutton,  {b)  Biscuits,  or  dry  roll  with  cheese, 
and  with  butter  ;  cup  of  coffee. 

7  P.M.  Dinner. — Clear  soup,  unthickened.  Meat  as  at  lunch, 
without  vegetables,  dry  toast,  and  a  simple  gra\"y.  Pudding  in 
form  of  custard,  curds,  jelly,  cream,  or  stewed  fruit  without  added 
sugar ;  no  coffee. 

10  P.M. — Drink  of  hot  water. 

The  putrefactive  cases  are  treated  with  a  lai  lo-vcKct.iii.m  diet. 
Meat,  and  especially  red  meats,  are  for  the  time  cut  off  from  the 
dietary.    Meat  soups  are  similarly  withheld.   Eggs  are  also  excluded. 

The  diet  should  comprise  bread  and  milk,  farinaceous  foods,  green 
vegetables,  and  fruits.     An  appropriate  diet  sheet  is  here  given  :- 

7.30  A.M. — Tumblerful  of  hot  water. 

8  A.M.  Breakfast. — Cereal,  e.g.  porridge,  hominy,  Quaker  oats, 
with  cream.  Toast  or  roll  with  butter,  and  a  little  marmalade  if 
desired.     One  cup  of  tea. 

I  P.M.  Lunch. — Eggs  in  some  form,  or  vegetable  savoury,  e.g. 
cauliflower  au  gratin,  macaroni  cheese,  tomato  savoury.  Plain 
milk  pudding  with  cream. 

7  P.M.  Dinner. — Vegetable  or  milk  stock  soup,  e.g.  tomato, 
artichoke,  potato,  lentil,  or  onion.  Fish  occasionally,  or  egg  in 
some  form  if  not  taken  at  lunch,  or  vegetable  savoury.  Pudding — 
simple  pudding  or  stewed  fruit  ;  no  savouries,  and  no  coffee. 

10  P.M. — Tumblerful  of  hot  water. 

Foods  Forbidden  in  all  Cases. — Patients  who  are  sjiccially  prone 
to  intestinal  auto-intoxication  have  a  relatively  weak  digestive 
power.  Their  diet  must  therefore  be  a  simple  one.  All  f<xxls 
which  are  difficult  to  digest  shotild  lie  exclude*!  from  the  dietary, 
and  the  various  "  extras  "  which  can  be  indulged  in  with  im])unity 
by  healthy  subjects  must  be  rigorotisly  withheld.  The  following 
articles  should  only  be  given  in  the  most  restricted  amounts : 
Marm.aladc.  jams,  sugar,  sweets  and  confectionery,  pastrj',  sweet 
cakes,  new  bread  and  hot  rolls,  made-tip  dishes  of  all  kinds,  and  all 
canned  foods,  pickles,  sauces,  spices,  caviare  and  rich  gravies, 
lobsters,  mushrooms,  shrimps,  sardines,  salmon,  ma(  kcrel.  raisins, 
nuts,  i>ears.  and  all  preser\*ed  fruits. 
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At  the  outset  of  treatment  I  frequently  find  it  advisable  to  put 
the  patient  on  an  extremely  restricted  diet.  I  am  satisfied  that 
a  policy  of  partial  starvation  for  24  or  48  hours  is  often  of  distinct 
value  in  improving  the  local  condition  in  the  digestive  tract.  Time 
and  again  I  have  seen  cases  respond  very  well  to  medical  treatment 
where  the  patient  lost  3  lbs.  or  more  in  the  first  week,  and  one  had 
difficulty  in  satisfying  the  doctor  in  charge  that  the  form  of  dietetic 
treatment  employed  was  rational  and  sound,  this  starvation  regime 
consisting  of  plain  water,  a  little  albumin  water,  skimmed  milk, 
with  possibly  a  few  fingers  of  baked  toast  in  the  24  hours.  Later, 
in  some  of  these  cases,  I  find  it  useful  to  adopt  a  modified  Salisbury 
regime,  such  as  the  following  : — 

7  A.M. — Half  pint  or  more  hot  water. 

S.30  A.M. — Four  to  six  ounces  meat  rissoles.  Two  Kalari 
biscuits,  with  a  httle  butter.     Small  cup  very  weak  tea. 

11.30  A.M. — Half  pint  or  more  of  hot  water,  flavoured  with  lemon 
if  desired. 

I  P.M. — Breakfastcupful  of  beef-tea  with  J  lb.  scraped  meat. 
Thin  slice  baked  bread  or  dinner  toast.  Half  a  dozen  oysters 
(broiled).  Consomme  with  custard,  or  with  egg,  with  baked  bread 
or  toast. 

3  P.M. — Half  pint  or  more  hot  water. 

4.30  P.M. — Breakfastcupful  of  skimmed  milk,  to  which  is  added 
a  full  tablespoonful  of  Carnine  Lefranc  or  other  meat  juice,  or 
plain  egg-flip  flavoured  with  cinnamon  in  place  of  sugar.  Un- 
sweetened rusk  or  crisp  biscuits. 

6  P.M. — Half  pint  hot  water. 

7.30  P.M. — Four  to  six  ounces  meat  rissoles  or  mince,  followed 
by  an  egg  jelly  in  which  the  sugar  is  reduced  in  amount,  or  a  blanc- 
mange made  with  milk  in  place  of  cream. 

The  above  regime  should  be  maintained  for  10  days  or  a  fort- 
night, after  which  additions  in  the  form  of  steamed  fish,  chicken, 
malted  breads,  green  vegetables,  jelHes,  and  fruit  can  be  slowly 
taken.  The  return  to  ordinary  farinaceous  foods  must  be  made  very 
gradually,  preferably  starting  with  the  invalid  foods. 

In  my  last  paper  I  referred  to  one  case  of  severe  and  long-stand- 
ing intestinal  toxaemia  with  stasis  of  a  nature  which  appeared  to 
demand  operation,  in  which  a  remarkably  satisfactory  result  has 
been  obtained  by  the  use  of  the  following  dietary  :  7.30  a.m. — 
Small  cup  of  milk  tea  (6  ozs.).  8.30  a.m. — Cup  of  Benger  (6  ozs.). 
11.30    A.M. — Two    raw    eggs.     1.30    p.m. — Scraped    beef-mince    or 
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rissoles.  Pudding  taken  from  sweet  jelly  or  curds  ;  pur«?e  of  fruit 
or  meringue.  4.30  p.m. — Cup  of  milk  tea  and  one  raw  egg.  8  p.m. 
— Cup  of  Benger  or  raw  beef  soup  (6  ozs.).  9.30  P.M. — Small  cup 
Horlick's  malted  milk  or  peptonised  cocoa  (6  ozs.). 

On  this  diet  the  patient  has  attained  a  degree  of  comfort  and 
vigour  that  she  has  not  known  for  years,  and.  more  wonderful  to 
relate,  since  its  adoption  the  bowels  have  moved  with  a  regularity 
previously  unheard  of. 

3.  Treatment  of  the  Bowels. — In  the  mild  cases  all  that  is  re- 
quired is  a  small  dose  of  calomel — J  to  i  grain  each  night  for  3  or 
4  nights — followed  by  a  morning  saline,  given  in  amount  sufficient 
to  empty  the  bowel  thoroughly,  the  bowels  being  thereafter  regu- 
lated by  adding  a  little  fruit  to  the  dietary,  and  by  including,  where 
possible,  oatmeal,  whole  wheat  bread,  and  vegetables,  the  drinking 
of  plain  water  in  the  morning,  and,  when  necessary,  the  regular  use 
of  such  aperient  as  is  found  to  suit  the  patient.  In  my  experience 
of  these  remedies  the  one  I  have  found  most  generally  useful  is 
the  old-fashioned  senna  pods  used  in  the  form  of  a  cold  infusion. 
It  is  my  practice  to  recommend  all  such  cases  to  have  the  functional 
activity  of  the  bowel  and  liver  increased  once  a  week  by  a  good  dose 
of  calomel,  followed  in  the  morning  by  a  double-strong  seidlitz 
powder  or  other  saline. 

It  is  with  regard  to  group  2,  however,  that  a  greater  difficulty 
is  experienced  in  the  treatment  of  the  bowels,  these  being  cases 
where  the  abnormal  putrefaction  in  the  bowel  is  pronounced,  and  is 
associated  with  the  abs<ir])tion  of  toxins  through  a  diseased  mucous 
membrane.  In  these  cases  we  have — to  use  the  language  of  a  late 
distinguished  clinician — to  "  appeal  to  the  bowel  from  below  " 
by  means  of  enemata  and  irrigation.  Here,  as  in  other  directions, 
general  lines  only  can  be  indicated,  great  attention  to  detail  being 
necessary  with  regard  to  the  amount  of  the  enema  and  the  irrigating 
fluid,  the  results  being  studietl  as  a  guide  in  the  course  of  treatment. 

My  usual  practice  is  to  give  an  enema  of  2 J  pints  of  soap  and 
water,  care  being  taken  that  too  much  alkali  in  the  form  of  soap 
is  not  used,  and  after  a  preliminary  clearing  of  the  bowel  by  this 
means,  to  follow  within  15  minutes  with  the  intHxiuction  of  from 
2  to  3  pints  of  plain  water  ;  this  is  rct.ained  for  a  few  minutes  and 
then  voided,  the  nature  of  the  returned  fluid  giving  a  very  imj>or- 
tant  indication  of  the  state  of  the  bowel.  In  health  this  fluid  should 
he  returned  clear,  or,  at  most,  with  traces  of  mucus;  in  cases  of 
intestinal  tox.Tmia  the  retumctl  fluid  is  feculent,  offcnsi\-c,  and  con- 
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tains  mucus  in  great  excess,  this  condition  frequently  persisting 
in  spite  of  prolonged  treatment.  The  use  of  intestinal  lavage  should 
be  gradually  reduced,  a  suitable  aperient  being  then  recommended 
for  regular  use.  A  word  of  caution  is  necessary  with  regard  to 
the  continued  use  of  enemata.  There  is  no  doubt  that  in  a  certain 
proportion  of  cases  the  use  of  an  enema  is  followed  by  some  irritation 
in  the  appendix  and  caecal  regions,  this  being  probably  brought  about 
by  active  reverse  peristalsis  in  the  large  bowel.  In  my  experience 
this  only  obtains  in  cases  where  there  is  definite  local  mischief  in 
the  appendix,  and  indicates  the  advisabihty  of  surgical  treatment, 
including  the  removal  of  the  appendix. 

The  use  of  petroleum  or  liquid  paraffin  is  of  great  value  as  a 
mechanical  lubricant  in  many  of  these  cases.  It  should  be  given 
in  doses  of  3  to  4  drachms  three  times  a  day  after  food.  There 
are  many  preparations  in  the  market.  I  am  not  convinced  that  any 
of  the  more  expensive  preparations  have  any  special  value  over  the 
otficinal  preparation.  In  a  very  small  proportion  of  cases  I  find  that 
petroleum  in  any  form  is  not  well  tolerated.  In  a  few  patients  I 
have  found  Angler's  petroleum  emulsion  specially  useful  where  other 
preparations  have  disagreed. 

Reference  may  be  made  to  the  value  of  different  preparations  of 
lactic  acid  bacilli  as  a  means  of  directly  neutralising  the  pathogenic 
action  of  the  pathogenic  intestinal  bacteria  in  cases  of  toxsemia. 
Originally  introduced  by  Metchnikoff,  this  hue  of  treatment  has  not 
fulfilled  expectations.  On  theoretical  grounds  much  might  be 
looked  for  from  it,  but  in  practice  it  has  apparently  been  found  im- 
possible to  put  upon  the  market  preparations  which  retain  their 
active  properties.  The  difficulties  were  well  illustrated  by  me  a 
few  years  ago  in  a  demonstra^on  which  I  gave  to  the  Edinburgh 
Medico-Chirurgical  Society  on  the  various  lactic  acid  preparations 
then  in  common  use.  I  found  that  the  bacterial  flora  of  the  various 
preparations,  fluid  and  solid,  varied  enormously,  many  of  them  being 
inert  with  regard  to  milk-curdling  properties,  many  of  them  contain- 
ing all  sorts  of  extraneous  organisms  with  no  useful  action.  In 
the  last  year  or  two  I  have  found  the  preparation  known  as  lacteol 
apparently  beneficial  in  some  cases,  and  at  the  present  time  I  regard 
it  as  the  most  useful  of  all  these  products.  Like  the  others,  however, 
it  is  not  in  my  expereince  a  reliable  preparation. 

The  application  of  an  abdominal  support,  carefully  made  and 
adjusted,  is  often  of  great  service.  The  form  I  recommend  most 
frequently  is  a  spiral  corset  with  appropriate  padding. 
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4.  Stimulation  of  the  Renal  Excretions. — An  important  point 
in  the  treatment  consists  in  stimulating  the  functional  activity  of 
the  kidneys.  A  deficiency  in  the  total  amount  of  water  combined 
with  excessive  acidity  is  very  commonly  met  with.  Reference  was 
made  in  an  earlier  paper  to  other  manifestations  of  urinarj*  dis- 
orders, more  especially  the  presence  of  catarrhal  cells  and  bacteriuria. 
A  simple  and  efficient  way  of  stimulating  the  kidneys  consists  in 
the  administration  of  12  ounces  of  hot  water  three  times  a  day 
on  an  empty  stomach,  preferably  in  the  early  morning,  one  houi 
before  the  mid-day  meal,  and  last  thing  at  night.  The  apphcation 
of  the  hydro-therapeutic  measures  referred  to  under  skin  are  also 
indirectly  beneficial  in  increasing  the  functional  acti\'ity  of  the 
kidneys.  In  cases  associated  with  high  acidity  of  the  urine,  with 
the  presence  of  catarrhal  cells,  benefit  is  obtained  by  the  adminis- 
tration of  urotropine  with  acetate  of  potassium  or  other  alkali. 

5.  Hydro-therapeutic  Measures. — The  striking  effects  of  intes- 
tinal toxaemia  on  the  skin  are  well  seen  in  advanced  cases  of  the 
disease.  A  general  thinning  of  the  skin  with  pigmentation  are 
the  most  striking  manifestations.  These  are  probably  indicatiw 
of  long-standing  disturbance  of  nutrition  affecting  the  blwxl- 
vessels,  sweat  glands,  and  sebaceous  glands.  Wliatever  the  ex- 
planation of  the  condition  may  be,  there  is  no  question  that  in  the 
earlier  stages  of  the  disease  hydro-theraj>eutic  measures  are  of 
great  value  in  treatment.  These  do  not  require  to  l>c  very  clalKirate 
in  order  to  produce  satisfactory  results.  My  practice  consists 
largely  in  the  following :  I  recommend  a  hot  bath  at  night,  three 
times  a  week,  to  which  is  added  two  tabies|)oonfuls  of  household 
ammonia  ;  the  duration  of  the  bath  should  be  from  5  to  7  minutes, 
instnictions  being  given  for  the  skin  to  1k'  thoroughly  shampo<»cd. 
At  the  same  time  a  morning  dip  into  jx^rfecfly  cold  water,  or  water 
which  is  as  cold  as  jiossible  consistent  with  a  healthy  reaction 
after^vards,  is  recommended,  this  to  be  followed  by  brisk  friction. 
The  use  of  a  spray  of  hot  followed  by  cold  water  or  a  neetllc  douche 
is  of  great  value  when  obtainable.  These  measures  are  useful  in 
restoring  a  healthier  condition  of  the  cutaneous  vessels  and  glands, 
and  are  also  useful  from  their  invigorating  cfTect  on  the  whole  of  the 
nervous  system.  In  many  cases  it  is  advisable  later  to  reconmiend  a 
Turkish  bath  to  be  taken  at  regular  intervals,  say  once  a  week,  the 
duration  of  the  bath  being  carefully  regulate*!,  and  the  nc<-ess"ity  for 
complete  rest  for  an  hour  after  it  being  enjoined. 

b.  Massage   and   Exercise. — Under   modem   conditions   of   life 
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many  people  take  too  little  exercise.  This  is  illustrated  in  the 
case  of  the  young  woman  who  is  in  an  office  all  day  and  takes  a  car 
to  or  from  her  work,  and  in  the  case  of  older  women  in  more  affluent 
circumstances,  whose  exercise  is  largely  restricted  to  getting  in 
and  out  of  a  motor  car.  Under  these  conditions  the  whole  system 
of  internal  or  tissue  respiration  is  radically  defective  ;  an  undue  tax 
is  laid  upon  the  organs  of  elimination,  and  all  the  tissues  suffer  from 
a  greater  or  lesser  degree  of  toxaemia.  In  the  correction  of  this, 
graduated  exercise  in  the  open  air  and  carefully  devised  special 
e.xercises  for  home  use  are  of  great  benefit.  VVhen  feasible,  golf  and 
horseback  exercise  are  of  great  value.  Wlien  these  are  not  obtain- 
able, their  place  should  be  taken  by  some  exercise  in  the  open  air 
combined  with  home  physical  exercises  adapted  from  one  of  the 
systems  in  common  use.  As  a  matter  of  experience  it  is  no  use 
recommending  pa.ients  to  do  very  much,  because  they  will  give  it 
up  after  a  few  days.  It  is  far  better  to  recommend  one  or  two 
simple  exercises  to  be  carried  out  for  5  or  7  minutes  night  and 
morning,  the  rationale  of  these  exercises  being  explained  to  the 
patient.  I  attach  special  importance  to  the  cultivation  of  slow  and 
deep  inspiration  and  controlled  expiration,  in  association  with  simple 
flexion  and  extension  of  the  trunk  muscles.  Some  time  ago  Mr 
Ericsen  drew  my  attention  to  one  exercise  which  has,  I  think, 
outstanding  merit  because  of  its  influence  on  the  diaphragm  and 
on  the  hver.  It  is  performed  as  follows  :  Body  upright,  the  weight 
of  the  body  supported  on  the  extended  right  leg,  the  left  leg  being 
flexed,  and  the  toe  resting  on  the  ground,  about  8  inches  behind  the 
right  heel ;  the  right  arm  is  fully  extended  downwards  parallel  to 
the  right  leg,  the  left  arm  is  fully  extended  upwards  above  and  to  the 
side  of  the  head  ;  a  deep  inspiration,  with  free  abdominal  movement, 
is  then  taken,  the  breath  is  held,  and  the  patient  bends  forwards  to 
the  right  as  far  as  possible,  thereafter  resuming  the  erect  position, 
and  letting  out  the  breath  at  the  same  time.  This  is  repeated  8  or 
10  times.  This  exercise,  carried  out  thoroughly  for  5  minutes,  is  one 
of  the  best  physical  exercises  that  I  know.  It  is  useful  to  combine 
it  with  a  similar  exercise  in  which  the  weight  of  the.body  is  supported 
'on  the  left  leg,  the  position  of  the  arms  being  reversed.  Where  ex- 
ercises of  this  kind  are  not  feasible,  their  place  must  be  taken  by 
massage,  accompanied  by  such  active  and  passive  movements  as  are 
possible.  I  attach  special  value  to  the  use  of  vibratory  massage  to 
the  abdomen  with  an  electric  motor  of  high  speed  driven  with  a 
vibratory  instrument  with  rubber  or  vulcanite  extremity  applied  to 
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the  abdomen,  beginning  with  an  application  of  from  lo  to  15  minutes, 
and  gradually  increased  to  30  minutes  once  daily.  I  am  satisfied 
that  in  many  instances  this  has  a  remarkably  l>eneficial  effect  in 
increasing  the  tone  of  the  abdominal  and  intestinal  musiles.  in 
promoting  a  healthier  state  of  the  circulation  in  the  intestinal  mucous 
membrane  and  in  improving  the  tone  of  the  spinal  and  sympathetic 
ner\'ous  syetem  in  the  abdomen,  and  in  this  way  getting  rid  of  the 
toxaemia. 

7.  ]'accines. — In  an  earlier  paper  it  was  pointed  out  that  there 
are  cases  of  intestinal  to.va>mia  in  which  the  careful  bacteriological 
examination  of  the  urine  reveals  e\'idences  of  a  true  bacteriuria, 
the  organisms  I  have  met  with  being,  in  order  of  their  frequency, 
staphylococcus  albus,  bacillus  coli,  and  a  cocco-bacillan,'  fonn  of 
organism.  In  many  cases  the  treatment  above  indicated  has  been 
supplementetl  by  the  use  of  a  vaccine  prepared  from  organisms 
present,  with  apparent  great  benefit  to  the  patient.  Vaccine 
treatment  in  these  cases  should  only  be  regarded  as  supplemen- 
tar}-  to  the  other  lines  of  treatment.  As  I  have  already  indicated, 
the  principles  underlying  the  treatment  of  these  cases  is  to  diminish 
the  bacterial  acti\-ity  at  its  source  and  at  the  same  time  endeavour 
to  raise  the  natural  resistance  of  the  tissues  by  every  knoM-n  means. 
I  am  quite  satisfied  from  close  observation  of  many  cases  that  the 
use  of  vaccines  when  carefully  administered  is  of  value  in  supplying 
the  final  stimulus  required  to  enable  Nature  to  overcome  the  effects 
of  the  poison.  Unfortunately  there  is  a  risk  of  \-accine  therapy 
faUing  into  disrepute  because  of  the  haphazard  methods  of  ad- 
ministration. Here,  as  elsewhere,  attention  to  detail  is  imiv>rtant. 
I  always  give  vaccines  subcutaneously,  and  rely  on  the  amount  of 
local  and  general  reaction  as  guides  to  the  dosage  and  frequency  of 
the  administration.  I  purify  the  skin  thoroughly  by  means  of 
sterilised  water  followed  by  spirit  and  ether,  and  I  avoid  the  l<Kal 
application  of  strong  antiseptics.  More  esjKjcially  I  dejirecate  the 
ai>plication  of  iodine  to  the  skin,  as  the  local  results  of  the  vaccine 
are  partly  obscured  by  its  use.  and  in  other  cases  the  local  ivsults 
are  unfavourably  mtensified  by  the  use  of  this  irritant. 

In  a  number  of  cases  of  rheumatoid  arthritis  in  which  the 
urine  has  been  sterile  and  in  which  1  have  not  l>een  able  to  readily 
effect  a  material  improvement  in  the  state  of  the  bowTl.  I  Iiave 
used  with  apparent  great  benefit  a  vaccine  prepared  from  the 
B.  coli  strain  of  organisms  obtained  from  the  stool.  I  have  in  my 
possession  charts  in  which,  prior  to  the  use  of  such  a  vaccine,  the 
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temperature  oscillated  for  many  weeks  between  98.4°  F.  and  99-4°  F., 
and,  coincident  with  the  use  of  such  a  vaccine,  a  normal  tempera- 
ture was  induced  and  maintained.  This  fact,  coincident  with  an 
associated  improvement  in  the  general  condition  of  the  patient,  has 
satisfied  me  that  such  a  vaccine  is  in  some  cases  undoubtedly 
beneficial.  I  can  recall  three  cases  in  which  a  very  pronounced 
improvement  in  the  state  of  the  stools  occurred  coincidently  with 
the  use  of  such  a  vaccine,  the  history  of  the  cases  pointing  clearly 
to  this  result  being  one  of  cause  and  effect. 

Reference  must  be  made  to  the  present-day  use  of  the  com- 
mercial preparations  known  as  phylacogens.  My  personal  expe- 
rience of  these  preparations  is  limited  to  a  series  of  seven  hospital 
cases,  in  which  I  have  myself  used  them,  and  to  two  private  patients 
who  have  used  them  with  little  success  prior  to  their  coming  under 
my  observation.  In  one  of  my  hospital  cases — a  toxaemia  of 
gonococcal  origin — unmistakable  benefit  followed.  In  two  cases 
shght  but  distinct  benefit  followed  the  treatment.  The  remaining 
cases  were  in  no  way  improved  or  had  their  symptoms  aggravated 
by  the  treatment.  On  the  whole,  therefore,  their  use  is  not  to  be 
generally  commended  ;  rehance  should,  as  far  as  possible,  be 
placed  on  obtaining  an  autogenous  vaccine. 

8.  Operative  Treatment. — There  has  been  a  striking  develop- 
ment in  recent  years  in  regard  to  operative  treatment  of  these 
cases.  The  pioneer  work  of  Arbuthnot  Lane  has  been  followed, 
more  particularly  by  3  American  surgeons,  and  there  is  already 
considerable  evidence  in  favour  of  the  great  value  of  operative 
treatment  in  appropriate  cases.  In  a  very  instnictive  paper  by 
Blake  of  New  York  on  "  The  Value  of  Surgical  Operations  for  the 
Relief  of  Neurasthenic  Conditions  associated  with  Intestinal 
Toxaemia  "  the  following  pronouncement  is  made  :  "  Operations 
upon  patients  of  this  class  must  reUeve  the  auto-intoxication, 
othei"wise  they  will  only  be  productive  of  harm.  In  the  advanced 
cases,  in  which  there  is  marked  lengthening  and  dilation  of  the 
colon,  partial  excision  or  exclusion  of  the  colon  is  the  rational  pro- 
cedure ;  and  good  results  may  be  expected.  On  account  of  the 
severity  of  the  operation,  the  greatest  care  should  be  exercised  in 
its  application.  Finally  in  recommending  an  abdominal  opera- 
tion to  reUeve  neurasthenia,  the  following  four  conditions  must  be 
satisfied  :  (i)  That  there  is  a  definite  morbid  or  mechanical  per- 
version of  the  normal  condition  of  the  viscera ;  (2)  that  it  is  the 
chief  underlying  cause  of  ^the  neurasthenic    state  ;    (3)  that   the 
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neurasthenic  condition  cannot  be  cured  without  its  correction  ; 
(4)  that  it  can  be  corrected  by  a  definite  operative  procedure  of 
only  moderate  danger  to  Hfe." 

I  entirely  agree  with  those  conditions  so  admirably  laid  down  by 
Blake. 

Two  difficult  questions  present  themselves  in  regard  to  these 
cases,  (i)  Is  an  operation  necessarj-  ?  (2)  The  exact  nature  of 
the  operation. 

With  regard  to  the  first,  it  may  be  laid  down  as  a  s;ife  general 
rule  that  operation  should  not  be  advocated  until  a  thorough  course 
of  medical  treatment  has  proved  unavailing.  .■Vn  opinion  as  to  the 
advisability  of  operation  should  be  based  on  the  whole  clinical 
features  of  the  case,  no  undue  importance  being  attached  to  any 
one  particular  symptom  or  physical  sign.  The  X-rays  are  ot 
special  value  in  diagnosis,  but  here  again  the  mere  existence  of  an 
abnormal  delay  in  the  passage  of  the  fscal  contents  as  revealed 
by  the  X-ray  examination  is  no  indication  of  the  necessity  for 
operation.  Intestinal  stasis  may  exist  without  toxwmia.  and  in- 
testinal toxaemia  may  exist  without  stasis,  and  both  conditions 
are,  in  the  first  instance,  purely  medical  affections. 

In  connection  \Vith  the  recommendation  for  operative  treat- 
ment I  attach  much  importance  to  the  determination  of  the  existence 
of  ileal  stasis,  which  is  usually  associated  with  dilatation  of  the 
duodenum,  and  delay  in  the  passage  of  foot!  through  this  part  of 
the  bowel.  I  have  satisfieil  myself  of  the  essential  correctness  of 
Lane's  teaching,  that  in  the  majority  of  instances  the  primary 
defect  is  in  the  terminal  jwrtion  of  the  ileum,  the  disturbances 
in  the  large  intestine  and  in  the  upjjer  p.irt  of  the  small  intestine 
being  secondary  to  that.  The  case  for  operation  may  Iw  briefly 
summed  up  as  follows  : — 

Ifi  casc-s  uhich  have  proved  intractable  to  medical  treatment,  and 
where  there  is  clear  X-ray  evidence  0/  the  existence  of  stasis,  operation 
should  be  recommended. 

Four  courses  of  operative  procedure  arc  available,  (i)  The 
operation  of  short-circuiting  (ileo-sigmoidostomy).  in  which  an 
opening  is  made  between  the  ileum  and  the  i>elvic  colon.  (2)  A 
colectomy,  which  may  be  partial  or  complete,  this  l>eing  neces- 
sarily a  more  serious  o|)eration  than  .short-circuiting,  (j)  A 
short-circuiting  operation  may  be  performed,  followed  Liter  by 
a  colectomy.  (4)  In  appropriate  c.ises  ojicrative  treatment  may 
be  restricted  tn  tin-  liccinL;  oi  aillifsiim-.  in  the  ilco-i  ,i'i  al  rcijion. 
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the  removal  of  the  appendix,  and  possibly  the  narrowing  of  the 
caecum  and  anchoring  in  position. 

The  results  of  Arbuthnot  Lane,  confirmed  by  other  surgeons, 
have  proved  clearly  the  great  value  in  appropriate  cases  of  the 
operation  of  short-circuiting  and  colectomy.  At  the  present  time, 
however,  surgeons  generally  have  had  little  or  no  experience  of 
these  operations,  and  extended  experience  of|[the  results  in  the 
hands  of  the  general  surgeon  is  necessary  .before  any  conclusions 
are  arrived  at  as  to  the  real  value  of  these  operations.  We  must 
keep  in  view  that  the  operation  of  ileo-sigmoidostomy  and  colectomy 
may  be  comparatively  safe  and  yield  very  satisfactory  results  in 
the  hands  of  their  briUiant  author,  but  if  undertaken  hghtly  by  the 
general  surgeon  unfavourable  results  are  certain  to  follow. 

In  the  discussion  which  followed  the  reading  of  this  paper  at 
the  Edinburgh  Medico-Chirurgical  Society,  it  was  made  abundantly 
clear  that  the  assistance  of  our  surgical  friends  had  not  to  any 
extent  been  sought  with  regard  to  the  treatment  of  these  cases. 

The  main  object  of  my  paper  was  to  draw  attention  to  the 
necessity  for  the  close  investigation  of  these  cases  by  modern  means 
and  the  necessity  of  co-operation  on  the  part  of  physicians  and 
surgeons  in  order  to  arrive  at  a  sound  conclusion  as  to  the  value  of 
surgical  treatment  in  the  cases  in  question.  For  my  own  part,  I 
am  satisfied  that  the  operations  of  short-circuiting  and  colectomy 
will  be  extensively  carried  out — perhaps  too  extensively — in  the 
near  future,  and  it  will,  I  am  sure,  be  a  great  advantage  if  the  caution 
which  surgeons  have  shown  in  regard  to  the  acceptance  of  Lane's 
teaching  is  maintained  at  a  later  date  when  the  soundness  of  that 
teaching  is  more  generally  recognised. 

I  will  conclude  by  repeating  what  was  written  in  my  earlier 
paper,  that  the  conditions  which  I  have  been  considering  are 
essentially  medical  conditions,  and  that  the  question  of  surgical 
treatment  very  largely  arises  because  of  our  failure  to  recognise 
and  treat  these  conditions  properly  in  their  early  stages.  Surgical 
treatment  is  directed  to  the  results  of  intestinal  toxjemia.  The 
duty  of  the  physician  and  practitioner  is  to  recognise  these  conditions 
in  their  early  stages  and  apply  the  appropriate  treatment  when 
that  can  be  completely  successful. 

I  have  much  pleasure  in  expressing  my  indebtedness  to  Dr 
Hope  Fowler  for  the  large  amount  of  time  and  trouble  that  he  has 
taken  in  connection  with  the  study  of  my  cases  by  means  of  the 
X-rays.     I  must  also  express  my  indebtedness  to  Professor  Ritchie, 
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Superintendent  of  the  Laboratorj'  of  the  Royal  College  of  Physi- 
cians, for  the  facilities  afforded  to  me  for  the  adequate  investigation 
of  the  urine  and  stools  referred  to  in  my  paper. 


Discussion 

The  Vice-President  said  they  were  indebted  to  Dr  Chalmers 
Watson  for  his  very  comprehensive  paper,  for  the  lucid  way  in 
which  he  had  expounded  his  N-iews.  and  for  the  beautiful  X-ray 
photographs  he  had  shown.  A  very  wide  field  for  discussion  bad 
been  opened  up,  in  fact  the  points  raised  occupied  one  of  the  most 
active  spheres  of  surgery  at  the  present  time,  namely,  the  proper 
methods  of  surgical  procedure  in  these  cases.  Surgeons  were  divided 
in  their  opinions.  Sir  William  Arbuthnot  Lane  advocates  ileo- 
sigmoidostomy  or  excision  of  the  colon.  Some  others  ojierating 
plicate  and  fix  the  caecum  ;  while  others  merely  separate  adhe- 
sions. Those  were  the  points  on  which  they  would  like  to  hear 
the  views  of  the  surgeons  present. 

Professor  Caird. — Constipation  was  associated  with  very  many 
ailments,  and  it  was  frequently  difficult  to  discover  the  causes  and 
to  ehminate  one  from  another.  In  cases  of  simple  stenosis  of  the 
pylorus  with  cicatricial  contraction,  the  patients  suffering  from  most 
pronounced  constipation,  it  was  pleasing  to  find  that  in  addition  to 
the  cure  of  the  local  condition,  the  constipation  vanished  and  with 
it  the  need  for  the  castor-oil  bottle  or  other  aperient. 

The  question  of  the  part  played  by  various  adhesions  was  not 
easily  solved.  It  was  extraordinan,'  the  number  of  patients  o|>erated 
on  where  one  expected  to  find  definite  a<ihesions  where  there  were 
none.  In  his  experience  it  was  rare  to  find  any  adhesions  worthy 
of  note  or  worthy  of  being  divided.  Again,  in  the  jxtst-mortem 
room  so-called  kinks  and  adhesions  were  common,  and  yet  the 
patient  had  never  suffered  any  discomfort,  while  he  should  have 
been  suffering  from  intestinal  stasis.  Pathologists  and  surginms 
had  been  struck  again  and  again  by  cases  in  which  the  patient  had 
suffered  from  an  old  general  ])eritonitis  from  gastric  ulcer  or  other 
source,  in  which  one  could  almost  lift  the  adherent  viscera  out 
en  bloc,  the  mass  in  section  something  like  a  Turkish  sponge,  and 
yet  the  alimentary  canal  had  been  jKrforming  its  duty  in  a  wonderful 
manner.  He  thought  one  must  wait  some  time  before  sjicaking  of 
the  results  of  operation  for  chronic  constipation  and  in  intestinal 
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toxaemia.  The  most  satisfactory  case  he  had  had  was  that  of  a 
sen-ant  girl  ;  the  abdomen  was  opened  and  the  interior  found  so 
beautifully  normal  that  it  was  closed.  From  that  day  onwards 
the  constipation  entirely  disappeared.  The  patient  was  to  return 
if  she  had  any  further  symptoms  ;  she  had  not  done  so.  The  mental 
point  of  view  had  thus  also  to  be  taken  into  consideration.  Under 
certain  circumstances  the  physician  might  add  to  his  method  of 
treatment  the  ancient  plan  of  dealing  with  incarcerated  hernia, 
where  the  patient  was  put  to  bed  for  a  month  with  the  foot  of  the  bed 
raised  and  every  night  got  a  dose  of  castor-oil.  Whether  the  change 
of  position  would  have  a  good  effect  in  cases  of  kinks  he  did  not 
know,  but  probably  if  the  changed  attitude  was  maintained  for  a 
sufficient  length  of  time,  it  would  undo  these  kinks  and  so  enable  the 
intestinal  contents  to  flow  along  their  natural  channel. 

Professor  Russell  would  have  liked  to  have  heard  some  of  the  other 
surgeons  speak  before  doing  so  himself.  Prof.  Caird,  in  the  few 
sentences  he  had  spoken,  had  thrown  an  immense  amount  of  common- 
sense  and  light  upon  this  somewhat  involved  question,  and  he  could 
endorse  fully  a  good  many  of  his  remarks.  In  the  abdomen  so  much 
depended  upon  the  diagnosis  of  the  factor  which  was  troubhng  the 
patient,  that  it  was  difficult  to  estimate  aright  a  record  of  cases  given 
by  another  person.  That  was  his  difficulty  in  discussing  this  paper. 
He  had  looked  over  the  long  epitome  and  had  failed  to  understand 
why  it  had  been  printed.  Dr  Chalmers  Watson  surely  did  not  think 
that  the  members  of  the  Medico-Chirurgical  Society  of  Edinburgh 
did  not  know  the  present  position  with  regard  to  the  diagnosis  and 
even  the  treatment  of  these  various  abdominal  conditions.  It 
seemed  to  him,  after  reading  the  epitome  and  listening  to  Dr  Chalmers 
Watson,  that  they  had  got  away  from  the  region  of  intestinal 
toxaemia  altogether,  and  had  been  plunged  into  the  quite  different 
one  of  ptosis  of  abdominal  viscera.  The  question  of  ptosis  of  the 
abdominal  \'iscera  was,  of  course,  a  very  important  one,  and  a  book 
had  been  written  years  ago,  which  he  (Prof.  Russell)  had  perased 
before  the  advent  of  the  X-rays,  in  which  the  symptoms  of  ptosis 
of  abdominal  viscera  were  more  or  less  fully  dealt  with. 

With  regard  to  the  X-ray  photographs,  he  was  not  prepared  to 
accept  the  interpretation  of  many  of  the  appearances  shown  ;  he 
was  not  prepared  to  accept  the  proposition  that  the  great  majority 
of  the  stomachs  shown  were  normal ;  if  they  were  normal  stomachs, 
they  were  certainly  very  different  from  the  stomach  of  the  first 
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man  who  had  a  beautifully  normal  stomach  ;  nearly  all  of  them 
showed  quite  a  definite  degree  of  ptosis,  and  the  question  which 
had  to  be  considered  was  the  passage  of  the  bismuth  meal  out  of  the 
stomach.  The  passage  of  a  bismuth  meal  was  a  very  different  thing 
from  the  passage  of  a  proteid  meal,  and  much  depended  on  the 
position  in  which  the  jiatient  was  kept  after  the  meal  had  been  taken. 
He  knew,  from  a  large  experience  of  these  aMominal  conditions, 
that  when  the  gastric  condition  was  corrected,  as  Prof.  Caird  had 
indicated,  all  the  phenomena  which  might  l)e  attributed  to  an 
intestinal  toxaemia  and  intestinal  stasis  rapidly  disapjwared.  The 
question  even  from  that  standpoint  was  a  complicated  one.  Ptosis 
of  the  transverse  colon  was  a  condition  which  was  exceedingly 
common,  and  one  which  could  be  diagnosed  without  any  difficulty 
without  the  X-rays,  and  was  a  condition  which  might  be  extremely 
marked  without  any  symptoms  whatever. 

.\gain,  with  some  of  the  slides  reference  was  made  to  splashing 
in  certain  situations — over  the  ca-cum  for  instance  ;  he  did  not  quite 
know  what  was  meant  by  splashing  ;  and  when  the  bismuth  meal 
had  become  concentrated  and  relatively  dry.  he  did  not  know  how 
splashing  could  be  produced.  The  splashing  referred  to  in  the  upiwr 
part  of  the  abdomen  was,  he  presumed,  product  over  the  stomach, 
although  in  the  jihotographs  the  position  of  the  splashing  did  not 
correspond  to  the  position  of  the  stomach  ;  that,  however,  might  be 
accounted  for  by  the  ujtright  position  in  which  the  photographs 
were  taken.  So  far  as  he  could  gather,  what  Dr  Chalmers  Watson 
wanted  was  an  opinion  as  to  how  often  and  in  what  instances  such 
symptoms  as  he  had  described  were  to  be  attributed  to  those  various 
ptoses.  No  one  could  hold  more  definitely  than  he  (Dr  Russell)  did 
the  desirability  of  having  the  intestinal  tract  clear,  but  he  had  seen 
cases  in  which  no  correction  of  the  intestinal  tract  would  cure  so- 
called  neurasthenia  ;  while  on  the  other  hand  some  persons  who  were 
in  a  poor,  feeble,  and  vigourless  st'itc  of  health  were,  of  course,  very 
much  benefited  indeed  by  careful  attention  to  diet,  by  diminution 
of  the  quantity  of  foixl  taken,  and  by  careful  attention  to  the  evacua- 
tion of  the  intestinal  contents.  That  the  symptoms  were  due  to 
the  absorption  of  bacterial  toxins  from  the  dry  fajces  of  the  colon 
had,  he  thought,  been  greatly  exaggerateii,  and  was  certainly  not 
in  a  position  to  be  spoken  about  as  if  it  were  fully  known.  They 
had  to  deal  with  organisms  which  comi)aratively  few  pcojile  knew 
anything  about.  While  recognising  that  neurasthenic  an<l  rhcu- 
m.itoid    arthritic    cases    might    In*   very    materially    l>enefite<l    by 
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rigid  attention  to  diet  and  to  the  efficient  removal  of  intestinal 
excrement,  it  by  no  means  followed  that  neurasthenia  and  rheu- 
matoid arthritis  were  determined  by  these  intestinal  conditions. 

With  regard  to  kinks  and  perhaps  even  bands,  he  agreed  with 
Prof.  Caird.  The  extraordinary  thing  to  him  was  that  in  those  cases 
of  ptosis  of  the  transverse  colon,  where  the  hepatic  flexure  and  the 
splenic  flexure  are  practically  fixed  points,  there  was  an  acute  bend 
both  at  the  hepatic  flexure  and  the  splenic  flexure,  and  yet  in  spite 
of  that  the  rectum  got  filled  with  bismuth  without  delay. 

Personally  he  was  a  sceptic  about  the  advantages  of  anchoring 
caecums  and  concerning  kinks.  No  doubt  from  time  to  time  one  did 
meet  with  a  case  where  operative  procedure  ought  to  be  undertaken. 
At  the  present  time  he  had  a  beautiful  series  of  X-ray  photographs 
from  a  lady  who  he  believed  ought  to  be  short-circuited  and  where 
that  course  had  been  practically  determined  upon.  In  that  case 
there  was  very  great  difficulty  in  the  passage  of  the  intestinal  con- 
tents from  the  ascending  colon,  and  as  no  measures  adopted  had 
reheved  the  condition,  it  seemed  to  him,  short-circuiting  was  called 
for.  He  had,  however,  seen  short-circuiting  done,  not  altogether 
with  his  approval,  although  certainly  not  done  against  his  wish,  where 
there  was  general  ptosis  and  without  any  relief.  Short-circuiting 
was  not  to  remove  all  the  phenomena  in  these  cases :  the  question 
was  a  much  more  difficult  one  than  that.  He  denied  that  the  colon 
was  the  part  of  the  viscera  which  always  ought  to  be  attacked. 
In  one  of  his  cases,  he  thought  if  a  gastro-enterostomy  instead  of 
short-circuiting  had  been  done,  the  rehef  to  the  patient  would 
have  been  infinitely  greater.  Before  short-circuiting  came  into 
vogue,  he  had  the  condition  of  the  stomach  dealt  with,  and  he  had 
not  become  a  convert  to  the  other  method. 

Dr  Spriggs  thanked  the  Society  for  allowing  him  to  speak,  and 
said  he  rose  to  support  very  strongly  Dr  Chalmers  Watson's  plea 
for  a  careful  series  of  X-ray  examinations  in  cases  in  which  intestinal 
toxsemia  was  suspected.  It  would,  he  said,  only  be  by  thorough 
investigation  that  the  question  as  to  whether  "  intestinal  toxaemia  " 
is  an  entity  could  be  settled,  and  showed  slides  illustrative  of  patients 
sent  to  Duff  House  as  cases  of  intestinal  toxaemia  in  which  other  con- 
ditions were  found. 

In  one  case  a  series  of  X-ray  photographs  extending  over  three 
days  showed  that  the  condition  was  one  of  "  spastic  "  constipation. 
A  soft  diet,   leaving  httle  residue,  gave  rehef.     The  constipation 
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and  its  attendant  toxic  symptoms  had  been  made  worse  by  irrita- 
tion of  the  descending  colon  by  the  rough  food  previously  prescribed. 

The  second  case  was  that  of  a  man  who  certainly  was  found  to 
have  an  unusually  long  colon  ;  but  other  deviations  from  the  normal, 
which  were  probably  more  closely  associated  with  the  symptoms, 
were  discovered  by  urinary  examination. 

The  third  case  was  thai  of  a  man  who  had  been  losing  weight 
for  three  j'ears.  He  had  had  X-ray  photographs  taken  at  \-arious 
times,  but  had  never  had  a  complete  series  taken  after  a  bismuth 
meal.  He  had  been  operated  upon  for  constipation,  a  kink  in  the 
sigmoid  region  having  been  dealt  with,  and  appendicostomy  done. 
His  constipation  was  rather  better,  but  a  general  feeling  of  discomfort 
in  the  upper  part  of  the  abdomen  continued  and  was  attributed  to 
secondary  indigestion.  It  was  ascertained,  by  X-rays  and  by  the 
stomach  tube,  that  the  patient  did  not  empty  the  stomach  till  se\-en 
to  nine  hours  after  a  meal.  With  daily  lavage  he  began  to  improve, 
putting  on  2  stones  in  2  J  months,  and  it  was  now  clear  that  the  source 
of  trouble  lay  in  the  stomach. 

One  point  about  the  X-ray  examination  was,  whether  it  is  neces- 
sary to  give  a  purge.  Some  people  say  one  ought  ;  others  do  not 
mention  it.  On  getting  his  assistant.  Dr  Gompertz,  to  investigate 
the  point,  it  was  found  that  the  rate  of  passage  of  material  was  a 
little  quicker  in  one  case  without  the  purge  than  with  it,  in  another 
a  little  slower,  and  in  a  third  there  w.-is  no  constant  difference.  It 
was  better  to  prescribe  a  preliminary  purge,  because  one  could  not 
give  rn  aperient  during  the  X-ray  ol)scr\'ations,  and  some  of  these 
patients  suffered  great  discomfort  if  the  bowels  were  not  opened 
naturally  ;  but  if  it  was  found  inconvenient  to  give  castor-oil.  it 
could  be  left  out  without  seriously  affecting  the  results. 

Sir  James  Affleck  had  come  to  hear  something  of  intestinal 
toxa-mia,  which  was  the  heading  of  the  pajnjr.  but  little  had  licen 
said  about  its  clinical  manifestations  ;  he  had,  however,  been  very 
much  interested  in  Dr  \Vatst>n's  communication,  and  thought  he 
had  shown  a  wise  discretion  in  not  claiming  too  much  in  connection 
with  his  cases. 

In  their  bearing  upon  the  subject  of  intestinal  toxa-mia,  these 
radiographs  were  very  interesting ;  b\it  the  question  is,  granting 
all  this  intestinal  stasis,  how  does  the  toxa-mia  arise  ?  Intestinal 
stasis  must  occur  in  multitudes  of  jieoplc,  but  not  all  suffer  from 
intestinal  tox.rmia.     There  must  Ih?  some  natural  defensive  action 
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-which  prevents  harm  arising  from  the  slow  passage  of  the  contents 
of  the  bowel,  and  it  can  only  be  when  that  defensive  action  breaks 
down  that  intestinal  toxjemia  can  come  into  being.  They  knew  that 
toxaemia  did  occur  and  that  it  might  occur  in  various  ways.  He 
had  seen  a  faecal  ulcer  from  long-continued  constipation  produce  a 
diffuse  abscess  of  the  liver,  and  had  been  able  to  trace  the  connection 
between  the  ulceration  and  the  liver  abcesss.  At  other  times  there 
were  symptoms  referable  to  the  general  system.  While  he  thought 
it  was  true  that  bacterial  and  chemical  action  must  account  for  a 
good  deal  of  intestinal  toxaemia,  there  had  been  very  little  said  about 
the  condition  of  the  intestine  itself — about  the  intestinal  wall.  It 
was  difficult  to  tell  to  what  extent  the  canal  itself  may  not  be  re- 
sponsible for  the  poisoning  of  the  system,  not  merely  the  bacteria 
but  the  condition  of  nutrition  of  the  intestinal  wall. 

In  connection  with  the  surgical  features  of  the  case — kinks, 
adhesions,  etc. — it  must  be  remembered  how  nature  adapts  herself 
to  difficulties  within  the  abdomen.  Sometimes  one  found  a  tumour 
filling  the  whole  abdominal  cavity  and  compressing  the  intestines 
so  much  that  one  wondered  how  the  contents  could  be  transmitted 
at  all,  yet  the  bowels  acted  naturally  :  he  had  seen  more  than  one 
instance  of  that  kind.  He  thought  the  physician  ought  to  deal 
for  a  lengthened  period  with  cases  of  intestinal  stasis  ;  but  he 
agreed  with  Dr  Chalmers  Watson  that  in  a  case  of  manifest  intestinal 
toxemia,  if  there  was  reason  to  believe  that  medical  treatment  had 
been  pursued  without  any  success,  the  surgeon  might  be  called  in. 
Perhaps  the  success  which  attended  surgery  of  the  abdomen  had 
helped  to  make  physicians  a  httle  less  patient  in  the  investigation 
and  treatment  of  the  symptoms  which  the  patient  presented.  One 
was  tempted  (he  spoke  for  himself,,  and  was  sure  others  would  agree), 
when  confronted  with  a  difficulty,  to  stop  short  in  one's  inquiry  and  to 
say,  "  We  must  have  a  surgeon  here,"  when  perhaps  a  httle  more 
patient  investigation  on  our  part  might  by  itself  have  ehcited  the 
tnith.  The  surgeon's  help  is  invaluable,  but  it  should  not  supplant 
■efforts  which  are  within  our  power,  and  are  our  duty,  to  make  in 
the  elucidation  of  a  perplexing  clinical  problem.  Moreover,  in  this 
connection  it  is  not  without  advantage  to  consider  what  we  should 
wish  done  were  the  case  our  own  personal  one. 

Dr  MacGillivray  confessed  that  he  had  twice  attended  meetings 
■of  the  Society  on  this  subject  with  the  object  of  getting  some  practical 
■explanation  of  the  condition,  and  of  what  was  best  to  be  done  in 
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those  cases  of  intestinal  toxsmia  associated  with  colitis.  On  the 
pre\'ious  occasion  they  had  had  a  ven,'  interesting  theoretical  even- 
ing, and  on  this  an  interesting  evening  of  X-ray  photographs,  but 
he  did  not  know  that  he  would  leave  the  meeting  any  further  on  as 
regards  what  was  best  to  be  done  in  a  case  of  septic  colitis  with  all 
the  symptoms  of  toxa-mia  which  were  associated  with  that  condition. 
He  could  not  say  that  he  had  received  any  definite  information  or 
any  very  clear  explanation  of  the  whole  condition.  His  f>ersonal 
view  was  that  the  normal  alimentary  canal  acted  as  a  filter  which 
prevented  any  absorption  of  bacteria  and  their  toxins.  In  the  case 
of  the  back  of  the  throat  which  one  could  see,  one  knew  that  bacteria 
were  generally  present,  but  no  absorption  ;  but  given  a  chill  with  a 
local  congestion  and  lowering  of  vitality  and  powers  of  resistance,  and 
absoqition  with  fever  occurred.  The  same  held  good  as  regards  the 
intestines:  so  long  as  the  mucous  membrane  remainetl  healthy, 
there  might  be  millions  of  bacteria  and  any  amount  of  toxins  present, 
but  no  absorption.  But  should  catarrh  occur  from  any  source 
of  irritation  then  the  filtering  action  of  the  wall  of  the  bowel  became 
impaired  and  consequent  absorption  and  tox.x-mia  occurred. 

Dr  Torrance  Thomson  said  it  seemed  to  him  that  they  had  been 
concentrating  on  the  intestines  and  had  forgotten  the  individual. 
Dr  Chalmers  Watson  had  shown  a  scries  of  photograplis  to  demon- 
strate intestinal  stasis  ;  he  had  also  expres.scd  the  opinion  that  such 
a  disease  as  rheumatoid  arthritis  was  due  to  this  condition  of  stasis. 
Further,  he  had  presumed  that  it  would  be  taken  for  granted  that  the 
lack  of  energy  noted  in  the  cases  referred  to  was  a  re.sult  of  the 
intestinal  stasis :  that  was  a  presumption  which  he  (Dr  Thomson) 
hardly  thought  justifiable. 

The  criticism  he  woidd  offer  was  that  it  seemed  a  j>ity  that  Dr 
Charlmers  Watson  had  not  touchwi  upon  the  cause  of  all  the  jiheno- 
mena  associated  with  intestinal  st<isis.  He  had  suggested  kinks  of 
various  sorts  as  a  possible  cause,  and  as  far  as  he  understocxl  h.id 
demonstrated  their  presence,  but  in  dealing  with  the  clinical  as|H!cts 
of  a  question  of  this  sort,  he  thought  (>ne  was  justified  in  cxpe<  ting 
that  the  cause  of  the  condition  would  be  fully  gone  into.  He  did 
not  think  that,  apart  from  the  kinks,  Dr  Chalmers  Watson  had 
suggested  any  cause  for  stasis. 

Personally  his  view  was  very  strongly  in  favour  of  looking  on 
intestinal  stasis  as  a  local  manifestation  of  a  general  condition. 
The  danger  at  present  was  the  concentration  of  t<x>  much  attention 
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on  this  local  condition  with  consequent  neglect  of  the  more  general 
state.  He  suggested  the  probable  psychical  origin  of  a  great  many 
of  these  cases  of  nervous  debility  and  lack  of  vigour  with  their 
resulting  effects  on  all  the  muscular  structures  of  the  body,  including 
the  musculature  of  the  intestines  and  abdominal  parietes. 

There  was  great  risk  of  losing  sight  of  the  "  fons  et  origo  "  of 
the  whole  condition,  which  he  believed  to  be  some  constitutional 
change. 

Mr  George  Chiene  asked  whether  the  faeces  examined  were  acid 
or  alkahne.  Dr  Chalmers  Watson  would  find  pin-head  oatmeal 
a  very  excellent  method  of  treating  the  non-surgical  cases.  As 
regards  surgical  treatment,  he  thought  anchoring  the  caecum 
should  be  given  up  :  to  anchor  the  bowel  to  the  abdominal  wall  was, 
in  his  opinion,  undesirable.  The  question  whether  one  ought  to 
deal  with  the  condition  in  the  region  of  the  caecum  or  by  Lane's 
method  had  arisen,  and  the  advantages  and  disadvantages  of  the 
two  plans  set  forth.  In  connection  with  the  latter  there  were 
two  points :  the  first  was,  that  in  a  certain  proportion  of  cases  diar- 
rhoea was  a  prevalent  result,  lasting  from  a  short  time  after  the 
operation  up  to  a  much  longer  period  ;  the  second  and  more  serious 
point  was  regurgitation  of  the  intestinal  contents,  which  are 
poured  into  the  sigmoid,  backwards  into  the  descending  colon. 
That  was  probably  the  most  serious  after-condition  which  occurred. 
Personally  he  could  not  speak  of  anastomosis  in  connection  with 
intestinal  stasis,  but  he  had  experience  of  it  in  cases  of  tuberculous 
disease  of  the  ileo-cascal  valve.  Ten  years  ago  he  had  shown  a  child 
in  whom  an  anastomosis  had  been  performed  between  the  ileum  and 
the  transverse  colon,  and  since  then  he  had  performed  the  same  opera- 
tion in  similar  tuberculous  cases  with  good  results.  Mr  Struthers 
had  recently  shown  a  case  treated  in  a  similar  manner.  In  those 
cases  there  was  no  question  of  either  backward  regurgitation  or 
intense  diarrhoea.  Mayo  in  191 1  suggested  a  method  of  anastomosis 
into  the  transverse  colon,  plus  the  removal  of  the  caecum.  If  Dr 
Chalmers  Watson  would  try  the  operation  he  suggested,  he  would 
find  that  he  gets  the  advantages  of  Lane's  method  without  the 
disadvantages. 

Mr  Dowden  wondered  if  Dr  Chalmers  W  atson  had  read  a  paper  by 
Rosving  of  Copenhagen,  on  the  causation  of  visceroptosis. 

Rosving  pointed  out  that  the  majority  of  these  cases  occurred 
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in  women,  and  generally  in  young  women.  The  normal  figure  was 
altered,  and  this  alteration  was  due  to  interference  with  the  normal 
development  of  the  lower  ribs  through  the  action  of  corsets,  not  unduly 
tight.  As  a  consequence,  the  large  right  lobe  of  the  liver  was 
pressed  down,  and  the  kidney  became  more  mobile  and  palpable, 
and  this  naturally  accounted  for  its  almost  invariable  presence  on 
the  right  side.  All  the  other  abdominal  viscera  were  consequently 
in  a  state  of  ptosis. 

Mr  Dowden  had  performed  short-circuiting  in  apparently  suit- 
able cases  without  satisfactor}'  results.  Gastrojiexy  he  had  also  done 
after  Rosving's  method  on  three  occasions,  and  only  <>ne  was  a  cure. 

Mr  Striilhers  referred  to  the  difficulty  in  interpreting  the  ap- 
pearances presented  in  Dr  Chalmers  Watson's  radiographs  owing  td 
the  fact  that  our  knowledge  of  the  behaviour  of  bismuth  meals  in 
normal  subjects  was  not  yet  complete,  and  he  suggested  that  it  would 
be  of  great  value  if  some  one  would  make  a  complete  series  of  observa- 
tions on  the  normal  and  present  them  for  the  consideration  of  the 
society.  As  an  instance  of  the  varied  inteqiretation  possible  he 
referred  to  the  statement  made  that  a  low  position  of  the  transverse 
colon,  as  shown,  was  abnormal.  It  was  well  known  to  anatomists 
and  surgeons  that  the  position  of  the  transverse  colon  was  subject 
to  great  variation,  and  a  low  position  of  that  part  of  the  intestine 
was,  per  se,  probably  of  no  clinical  significance  whatever.  Like 
others  who  had  frequent  opportunities  of  oj>ening  the  aMomcn,  Mr 
Struthers  had  taken  an  interest  in  the  various  theories  advanced  to 
explain  the  origin  of  Jackson's  membrane  and  other  s<i-callcd  ad- 
hesions to  which  significance  was  attached  by  some.  From  what  he 
had  seen  he  had  come  to  the  conclusion  that  they  were,  in  the  main, 
anatomical  in  origin,  i.f.  they  were  due  to  variation  in  the  manner 
in  which  the  intestine  became  finally  attached  to  the  abdominal  wall 
when  growth  was  complete,  as  suggested  by  Gray  and  Anderson  of 
Aberdeen  and  others.  Granting  that  this  explanation  was  correct, 
had  they  any  significance  ?  Mr  Stnithers  instanced  a  case  in  which 
obstruction  had  been  produce<4  by  ]acks«in's  membrane,  but  stated 
that  as  a  rule  the  .idhcsions  found  were  not  such  as  to  interfere  with 
perist.alsis.  In  discussing  the  operation  of  short -<-ircuiting.  Mr 
Struthers  referred  to  three  cases  in  which  he  had  done  this  ojicration, 
in  two  of  them  for  chronic  tubercular  disease  of  bone  and  in  the 
third  after  resection  of  small  intestine  for  strangiilation.  In  the 
two  done  for  tuberculosis  no  benefit  resulted.     In  the  third  the 
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cfecum  and  ascending  colon  filled  up  with  dry  solid  faecal  material 
and  had  subsequently  to  be  resected.  The  fact  that  the  caecum  and 
a  large  part  of  the  colon  were  apt  to  fill  up  in  this  way  after  short- 
circuiting  seemed  to  him  such  a  serious  drawback  that  the  future 
for  the  operation  was  not  a  very  hopeful  one. 

Mr  E.  Scott  Carmichael  joined  with  Mr  Struthers  with  regard  to 
the  interpretation  of  the  X-ray  photographs  ;  the  more  one  studied 
these  cases,  one  had  to  lay  less  and  less  stress  on  the  anatomical 
position  of  the  abdominal  viscera  ;  and  he  was  not  sure  but  that 
one  must  come  to  the  same  conclusion  as  to  the  time  a  bismuth 
meal  takes  to  pass  out  of  the  stomach.  This  must  vary  in  different 
individuals  and  at  different  times  in  the  same  individual.  He  had 
taken  a  particular  interest  in  these  cases  as  well  as  others  before 
operation,  and  had  in  many  cases  examined  them  by  means  of  the 
screen  as  well  as  the  photograph.  The  photographs  did  not  always 
give  an  accurate  picture,  and  when  one  had  seen  the  actual  move- 
ments of  the  stomach  and  intestines,  both  small  and  large,  by  means 
of  the  screen,  one  was  in  a  better  position  to  interpret.  Surgeons 
did  not  see  screens  often  enough.  The  difficulty  they  had  was  in 
accepting  the  diagnosis  of  the  radiographer  ;  the  radiographer  did 
not  come  to  the  operation  and  see  what  was  found  after  making 
a  diagnosis.  Sometimes,  he  thought,  the  radiographers  were  too 
dogmatic  in  their  diagnoses. 

As  to  bands,  he  quite  agreed  with  Mr  Struthers  that  the  more 
one  opened  the  abdomen,  particularly  in  women,  one  saw  all 
varieties  of  kinks  and  bands  in  patients  without  any  intestinal 
symptoms. 

Then  with  regard  to  operation.  Many  of  the  cases  of  so-called 
chronic  appendicitis  are  really  cases  of  caecal  colitis.  In  those  cases 
the  question  arose  whether  any  operation  should  be  performed  at 
all  or  whether  the  caecum  and  colon  should  be  removed.  Personally 
he  felt  that  tacking  down  the  caecum  and  colon  was  an  unsurgical 
and  unsatisfactory  operation.  If  operation  was  determined  upon, 
it  was  better  to  remove  the  cjecum  and  ascending  colon,  and  per- 
form anastomosis  between  the  ileum  and  transverse  colon. 

Mr  Henry  Wade  said  he  gathered  from  the  physicians  who  had 
spoken  that  a  class  of  case  existed  which,  perhaps  for  the  lack  of 
a  better  description,  was  at  present  described  as  one  of  chronic 
intestinal  stasis,  and  that  such  cases  not  infrequently  ultimately 
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required  surgical  treatment  for  their  relief.  He  entered  very 
strongly,  however,  his  dissent  from  the  opinion  expressed  by  Pro- 
fessor Russell,  who,  altogether  condemning  strongly  the  form  of 
surgical  treatment  recommended  by  Dr  Chalmers  Watson,  at  the 
same  time  recommended  another,  which  was  the  performance  of 
a  gastro-enterostomy  for  the  gastric  dilatation  that  was  met  with 
in  these  cases.  The  speaker  had  been  trained  to  consider  that  the 
performance  of  such  an  operation,  except  for  stenosis  of  the  gastric 
outlet,  or  an  actual  ulcer  of  the  stomach  or  duodenum,  was  un- 
justified except  under  the  most  exceptional  circumstances.  His 
]>ersonal  experience  also  bore  this  out  in  that,  where  gastro-enter- 
ostoniy  was  performed  for  an  atonic  gastric  dilatation,  the  results 
were  harmful  to  the  patient.  The  reason  why  the  s})eaker.  in 
common  with  certain  other  surgeons,  hesitated  to  perform  the 
operation  of  short-circuiting  for  the  treatment  of  intestinal  stasis 
was  the  liabihty  of  regurgitation  to  occur  into  the  cul-de-sac  of 
the  colon  and  cajcum  above  the  anastomosis.  This  complication 
was  not  the  result  of  faulty  technique,  for  it  appeared  that,  even  in 
the  opinion  of  Sir  Arbuthnot  Lane,  a  definite  i>ercentage  of  cases, 
where  a  short-circuiting  operation  had  been  j>erfurmed,  subsequently 
required  to  have  a  total  colectomy  j>erfornied.  owing  to  regurgita- 
tion having  produced  fx'cal  accumulation  in  the  cul-de-sac. 

The  ideal  treatment  for  intestinal  stasis  was  undoubtedly  the 
operation  of  total  colectomy.  Prior  to  having  seen  this  ojicration 
performed  a  few  days  ago  by  Sir  Arbuthnot  Lane,  the  speaker  had 
looked  upon  it  as  a  terrible  and  dangerous  operation.  As  carried 
out  by  Lane,  however,  it  was  an  operation  of  great  beauty  and  no 
very  grave  severity,  so  much  so,  that  the  patient,  who  before  the 
operation  had  a  pulse  rate  of  76,  had  that  evening,  five  hours  after 
the  o])erati<)n,  a  pulse  rate  of  80  per  minute.  The  speaker  was  not. 
however,  prepared  to  suggest  that  a  similar  success  and  safety  would 
follow  its  perfonnance  by  less  brilliant  surgeons. 

A  previous  si)eaker  had  referretl  to  the  ojieration  of  caxA\  plica- 
tion combineil  with  cavo-|)exy  as  non-surgical.  With  this  con- 
clusion he  did  not  agree,  and  would  desire  to  examine  the  grounds 
on  which  such  an  ojicration  was  undertaken. 

In  order  to  understand  the  rationale  underlying  such  treatment 
as  partial  colectomy  <>r  c.^cum  plication  and  c4XM:o-}>exy.  it  is  neces- 
sary to  remember  the  physiology  of  the  human  carcum  and  the 
deformities  frequently  met  with  in  it. 

Throughout    the  alimentary  canal,  two  cavities  exist   within 
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which  the  food  is  retained  for  some  considerable  time  in  order  to 
undergo  digestion.  The  first  is  the  stomach,  where  chemical  diges- 
tion takes  place,  and  the  other  is  the  caecum  or  stomach  of  the  lower 
bowel,  where  the  putrefactive  or  fermentative  digestion  of  cellulose 
should  naturally  occur. 

The  analogy  between  the  stomach  and  the  caecum  has  been  shown 
to  be  extremely  close.  On  anatomical  grounds,  Keith  has  demon- 
strated the  natural  sphincter  guarding  its  outlet,  the  cseco-colic 
sphincter.  Wilkie  has  pointed  out  how  this  region,  like  the  pylorus 
of  the  stomach,  is  frequently  the  site  of  inflammatory  or  malignant 
disease.  Canon,  working  at  the  experimental  physiology  of  this 
region,  demonstrated  that,  within  three  and  a  half  hours  of  ingestion, 
the  waste  products  of  digestion  that  have  lost  97  per  cent,  of  their 
nutritive  value  are  passed  through  the  ileo-caecal  valve  into  the  cfecum. 
From  this  situation  they  are  carried  by  a  regurgitant  wave  into  the 
fundus  of  the  caecum,  and  here  accumulate.  During  this  period, 
the  casco-colic  sphincter  remains  closed  and  only  allows  small  quan- 
tities of  the  caecal  content  to  escape  at  regular  intervals  into  the 
colon  beyond.  During  its  stay  within  the  caecum,  food  debris  is 
acted  upon  by  the  bacteria  within,  and  the  extent  of  this  secondary 
digestive  process  will  depend  upon  the  nature  of  the  food  material. 
In  a  coarse  diet  rich  in  cellulose  it  is  of  course  a  valuable  process. 
In  modern  man,  however,  it  is  of  httle  value  from  the  point  of  view 
of  providing  nutriment.  It  permits,  however,  of  absorption  of 
a  large  quantity  of  the  fluid  element  of  the  intestinal  content. 

A  point  of  the  utmost  importance  naturally  arises,  when  we 
consider  what  is  the  natural  stimulus  to  the  further  progress  of  the 
caecal  content.  This  does  not  appear  to  be  analogous  to  that  found 
in  the  stomach,  where,  after  digestion  has  reached  a  certain  stage, 
the  chemical  alteration  of  the  intragastric  content  excites  a  nerve 
stimulus  that  produces  a  pyloric  relaxation  so  that  the  acid  chyme 
is  jetted  through  into  the  duodenum.  The  stimulus  would  appear 
to  be  similar  to  that  which  regulates  the  passage  of  the  intestinal 
content  along  the  bowel,  and  produces  peristalsis.  This  stimulus 
is  not  chemical  but  mechanical,  increased  pressure  at  one  point 
within  the  bowel  causing  a  contraction  of  the  bowel  above  and 
relaxation  of  the  bowel  below,  this  being  known  as  "  the  law  of  the 
intestine,"  and  is  observed  as  peristalsis.  If  this  contention  be 
correct,  it  follows  in  consequence  that  two  factors  are  of  great 
importance  in  determining  the  rapidity  with  which  the  content  of 
the  caecum  is  expelled  ;   the  first  being  the  bulk  of  the  food  debris 
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entering  it  ;  the  second  being  the  size  of  the  cavity.  Thus  pro- 
nounced natural  cjecal  stasis  would  appear  to  owe  its  origin  either 
to  food  that  is  too  perfectly  nutritious  so  that  its  bulk  is  reduced  to 
a  small  amount  when  it  enters  the  cjtcum,  or  to  a  cecum  which  is 
unduly  distended.  The  latter  class  of  case  is  usually  associated 
with  what  is  termed  "  Qecum  Mobile." 

It  is  in  those  cases  of  csecum  mobile  with  associated  intestinal 
stasis  that  the  operation  of  caecal  plication  and  canro-pexy  is  especi- 
ally suitable.  Frequently  in  such  cases  the  oecum  is  found  occupy- 
ing the  peKns  and,  when  withdrawn  from  it,  it  comes  out  with  a 
suction-like  action.  The  plication  of  the  caecum  not  only  reduces 
its  cubic  capacity  by  over  a  third,  but,  at  the  same  time,  lifts  it  up 
into  its  natural  position  in  the  false  pelvis.  If  the  ca>cal  stasis  in 
such  cases  is  the  result  of  c«cal  dilatation  and  consequent  retention, 
it  would  appear  that  the  most  satisfactorj*  treatment  would  be  the 
performance  of  an  operation  such  as  has  been  descril)ed,  which,  by 
reducing  the  dilatation,  expedites  the  e.xpulsion  of  ca'cal  content. 

Mr  Wilkie  thought  that  the  time  had  come  for  them  to  take 
up  some  definite  attitude  with  regard  to  the  subject  of  intestinal 
stasis.  They  could  not  afford  to  ignore  the  results  achieved  by  Lane 
by  the  operations  of  short-<:ircuiting  and  colectomy.  This  subject 
was  commanding  widespread  interest  among  surgeons,  but  as  sucli 
far-reaching  issues  were  involved  it  deserved  to  be  investigated  much 
more  thoroughly  before  such  operations  came  into  general  use.  One 
would  like  to  have  some  definite  scientific  evidence  as  to  what  was 
being  absorbed  and  causing  these  secondary  diseases,  line  was  a 
little  disappt>inted  to  find  in  Lane's  clinic  that  more  of  a  scientific 
nature  was  not  being  done  in  conjunction  with  his  ojjcrativc  work. 
He  (Mr  Wilkie)  was  firmly  convinced  that  trouble  in  the  colon  and 
in  the  appendix  played  an  important  part  in  the  etiologj^  of  duodenal 
ulcer.  He  granted  that  at  operation  it  was  very  difhcult  to  locate 
such  trouble  through  an  epigastric  incision,  as  it  was  frequently 
impossible  to  obtain  a  pcrsi>ective  view  of  the  alxlomen.  In  quite 
7j  per  cent,  of  cases  of  duodenal  ulcer  cxamineil  post-mortem  there 
was  found  clear  anatomical  evidence  of  stasis  in  the  colon. 

The  immetliate  results  of  conscr\-ative  ojierative  measures  were 
often  extremely  satisfactory.  He  liail  found  that  plication  of  the 
Ccccal  wall  williout  fixation  of  the  ca-cum  gave  good  results  in  those 
cases  with  a  large  prolapsed  atonic  ca-cum,  which  were  so  Ircqui-ntly 
confused  with  cases  of  chronic  a])|H-ndiiiti!..     In  two  >  .im';.  xni  to 
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hospital  with  the  diagnosis  of  appendicitis  and  general  peritonitis 
he  had  found  on  opening  the  abdomen  no  trace  of  inflammatory 
trouble,  but  in  each  an  acutely  dilated  and  prolapsed  caecum  which 
had  become  wedged  in  the  true  pelvis.  Plication  of  the  caecum  was 
followed  by  complete  rehef  of  symptoms  in  both  cases.  The  re- 
duction in  the  length  as  well  as  in  the  cahbre  of  the  caecum  after 
this  operation  was  very  striking,  and  he  could  not  agree  with  those 
who  regarded  it  as  being  unsurgical. 

Dr  Chalmers  Watson  in  reply  thanked  the  Society  for  their 
appreciative  hearing  of  his  paper.  His  paper  was  to  appear 
in  extenso  in  the  "Transactions,"  and  some  of  the  points  raised  by 
the  speakers  would  there  be  dealt  with.  Much  of  the  criticism  from 
Dr  Russell  and  others  was  of  great  interest  but  not  relevant  to 
his  demonstration.  He  could  not  agree  with  many  of  the  views 
expiessed  by  Dr  Russell.  Dr  Russell  stated  that  the  splenic  and 
hepatic  flexures  were  anatomically  fixed  points.  The  information 
given  by  the  X-rays  had  long  ago  shown  this  to  be  a  fallacy. 

The  main  points  that  the  speaker  had  raised  were  the  frequency 
with  which  cases  that  he  had  described  were  met  with  by  his  col- 
leagues and  other  practitioners,  and  the  inefficacy  of  medical  means 
in  their  hands  to  reheve  the  condition,  and  of  the  desirability  of 
having  recourse  to  operative  treatment  in  cases  where  medical  means 
failed  to  relieve.  That  was  really  the  crucial  point  in  which  the 
speaker  had  desired  to  hear  the  opinion  of  the  meeting. 

In  his  demonstration  the  speaker  referred  in  detail  to  many 
cases  in  which  the  results  of  his  medical  treatment  had  failed  to  give 
a  satisfactory  result.  He  found  that  in  other  parts  of  the  world 
surgeons  were  being  invited  to  do  something  for  the  relief  of  these 
patients  by  short-circuiting,  or  other  operation,  and  were  doing  so 
with  reported  large  measures  of  success,  and  he  wished  to  ask  his 
medical  colleagues  whether  the  time  was  not  ripe  for  the  investiga- 
tion of  these  cases  from  this  standpoint.  Were  they  content  to 
leave  their  patients  unrelieved  when  their  surgical  friends  elsewhere 
were  doing  something  for  them  ?  He  did  not  think  they  should 
take  up  such  a  position,  but  advocated  a  preliminary  investigation 
of  the  cases,  utihsing  to  a  much  greater  extent  than  had  been  done 
all  the  modern  methods  of  investigation,  including  the  X-rays. 
The  X-rays  were  valuable  in  these  cases,  but  were  of  no  use  unless 
a  systematic  series  of  photographs  were  taken,  the  results  being 
considered  along  with  the  other  chnical  findings. 
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The  whole  object  of  his  paper  w'as  to  try  and  arouse  interest 
in  a  subject  which  had  not  yet  liere  received  the  attention  it  de- 
served. Some  of  the  surgeons  had  expressed  an  adverse  view  as  to 
the  prospects  of  success  of  operative  treatment,  this  view,  however, 
not  being  based  on  practical  experience. 

In  concluding,  Dr  Chalmers  Watson  advocated  a  closer  co-opera- 
tion of  the  physician  and  surgeon  in  the  investigation  and  treatment 
of  the  cases. 


Meeting  V.     February  1914 

Dr  .Melville  Duslop,    V ice-President,  in  the  Chair 

I.  Election  of  Members 

Walter  Waddell  Carlow,  M.B.,  Ch.B.,  F.R.C.S.Ed.,  ^o  Efilinton 
Crescent ;  WiUiam  Hope  Fowler,  M.B.,  Ch.B.,  F.R.C.S.Ed.,  21 
Walker  Street,  were  elected  Ordinan.-  Members  of  tlie  Sixiety. 

II.    E.XIUBITION    OF    P.\TIEXTS 

Dr  Byrom  Bramwell  showed — 

Stone-mason  suffering  from  diffuse  sclerodermia. 

Dr  George  Mackay  showed — 

(a)  A  case  of  congenital  cataract  in  a  child  of  fourteen  months, 
illustrating  unusual  rapidity  of  absorption  of  lens  matter  after 
needling.  The  case  further  illustrates  tuberculosis  in  a  Ixittle-fed 
infant,  and  right  facial  paralysis  after  operation  on  the  mastoid  and 
cervical  glands. 

(6)  A  case  illustrative  of  trephining  for  glaucoma  combined 
with  peripheral  iridectomy. 

in.  Exhibition  of  Specimens 

Dr  Chalmers  Wahon  showed — 
{a)  Ascaris  lumbricoides, 

(b)  Ova  of  .\scaris  lumbricoides  and  ova  of  Trichoccphalus  dispar 
from  fa-ces  of  same  patient.* 

'  Lady  home  from  Irnlia  sudcring  from  an.rmia  with  intrstinal  <li»turli- 
ancc,  diagnosis  being  made  by  i^assagc  ul  worm  when  patient  taking  hot  twth. 


RONTGEN    RAV    AND    BISMUTH  I43 

IV.  Original  Communications 

T.  ON  THE  RONTGEN  RAY  AND  BISMUTH  AS  AN  AID  IN 

THE  DIAGNOSIS  OF  SOME  ALIMENTARY  DISEASES 
By  Edmund  Price,  M.B.,  CM.,  Radiologist,  Chalmers  Hospital,  Edinburgh 

Mr  Chairman  and  Gentlemen, — When,  at  the  beginning  of  the 
Session,  I  offered  to  give  this  demonstration,  it  had  been  my  inten- 
tion to  bring  before  your  notice  the  information  gained  by  the  radio- 
graphic examination  of  the  whole  alimentary  tract,  but  on  going 
over  the  material  on  hand  it  became  evident  that  in  so  doing  I  ran 
the  risk  either  of  boring  you  to  distraction  and  crowding  out  other 
equally  interesting  communications,  or  of  doing  my  subject  scant 
justice,  and  so  with  your  permission  I  shall  to-night  omit  all  refer- 
ence to  diseases  of  the  stomach,  leaving  this  for  some  future  occasion, 
and  confine  myself  to  the  consideration  of  some  of  the  conditions  in 
the  large  intestine  in  which  radiography  proves  useful. 

I  should  be  wanting  in  a  sense  of  proportion  if  I  did  not  at  the 
very  outset  remind  you  that  the  X-ray  and  opaque  meal  is  only  one 
of  many  means  that  we  are  familiar  with  for  arriving  at  a  correct 
diagnosis  in  alimentary  diseases.  Indeed  I  think  its  most  brilliant 
achievements  lie  rather  in  the  direction  of  confirming  conclusions 
already  arrived  at  by  the  other  and  better-known  method  than  in 
that  of  making  independent  discoveries,  and  that  the  nearer  we 
approach  to  perfection  with  skiagrams,  the  greater  is  the  necessity 
for  a  thorough  clinical  examination.  But  whilst  this  is  my  belief 
I  must  also  remind  you  that  there  are  few  cases  in  which  radio- 
graphy cannot  give  you  some  help,  and  that  in  cases  of  intestinal 
stasis  and  allied  conditions  its  aid  is  indispensable.  We  cannot 
forget  that,  but  for  the  work  of  Alfred  C.  Jordan,  Arbuthnot  Lane 
could  not  have  opened  up  the  new  field  of  surgery  with  which  his 
name  is  associated,  and  that  nearly  everything  worth  knowing  about 
the  normal  intestine  has  been  taught  us  by  another  great  radio- 
grapher. Hertz. 

Gentlemen,  a  remark  was  once  passed  that  more  mistakes  had 
been  made  in  diagnosis  by  the  X-ray  method  than  by  any  other,  and 
I  must  admit  that  there  was  a  considerable  amount  of  truth  under- 
lying it,  the  reason  being  that  we  were  unfamiliar  with  the  normal 
radiographical  appearances  of  the  alimentary  tract.  The  writing 
was  all  Greek  to  us  because  we  did  not  know  the  alphabet.  In  the 
second  place  we  were  apt  to  ignore,  to  pass  over  as  of  no  account, 
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clinical  facts  discovered  by  other  methods,  and  to  depend  entirely 
on  the  radiogram,  which  were,  and  I  am  speaking  only  of  my  own 
work,  poor  at  the  best ;  and  lastly  we  were  not  alive  to  the  import- 
ance of  examining  the  whole  alimentan,'  tract.  Wlien  we  remember 
how  closely  interdependent  the  organs  of  this  system  are  we  can 
realise  how  much  useful  information  we  must  have  missed  when  we 
confined  our  obser\-ation  to  the  stomach  alone  or  to  the  large 
intestine  alone. 

As  regards  technique,  I  always  endeavoured  to  be  allowed  to 
make  a  complete  examination,  and,  remembering  the  remark 
frequentlj'  made  by,  amongst  others.  Prof.  Russell,  that  the  bismuth 
meal  is  one  thing  and  the  ordinary  meal  another.  I  endeavour  to 
make  the  meal  as  palatable  as  possible,  and  have  found  that  bread 
and  milk  have  proved  most  acceptable  to  my  patients.  Ninety 
per  cent,  of  them  say  it  is  \exy  good  indeed,  five  per  cent,  say  it  is 
better  than  they  expected  it  to  be,  and  the  remaining  five — well,  I 
don't  believe  they  would  be  pleased  though  I  were  to  bring  down 
manna  from  heaven.  The  entire  meal  consists  of  2 J  ounces  of 
bismuth  oxychloride,  or  Mercks'  b.arium  sulphate,  2|  ounces  of  bread- 
crumbs, about  6  ounces  of  hot  milk,  and  a  little  sugar ;  the  whole 
is  carefully  mixed  and  served  as  daintily  as  possible.  During  the 
time  the  patient  is  taking  the  meal  I  carry  on  a  con\'ersation  which 
I  make  a>  diverting  as  my  mother  wit  will  allow  of  my  doing. 
After  the  meal  is  finished  the  patient  undresses,  the  time  thus 
occupied  allowing  the  meal  to  settle  in  the  stomach  and  separate 
itself  from  the  gases  always  present.  I  then  place  an  opaque  disc 
on  the  umbilicus  and  make  my  first  screen  examination,  centring 
the  tube  over  the  anatomical  position  of  the  pylorus.  After  having 
made  a  careful  screen  examination  I  expose  a  plate.  All  my  exa- 
minations are  made  with  my  patient  in  an  upright  position.  In 
order  that  there  may  Ix*  no  risk  of  the  Ixiwels  moving  during  the 
period  under  which  they  are  under  examination,  I  advise  that  these 
be  thoroughly  emptied  the  day  lief<ire  the  first  examination  is  made  ; 
and  in  order  that  1  may  interfere  as  little  as  [xissible  with  the  patients' 
daily  routine,  insist  upon  their  coming  to  me  alxiut  0  o'clock  in  the 
morning,  without  having  any  breakfast.  This  I  supply  in  the  form 
of  the  op,ique  meal.  The  next  examination  is  made  at  i  o'clock, 
the  patient  receiving  strict  injunctions  to  take  no  fo<id.  solid  or 
liquid,  in  the  inter\'al.  After  the  second  examination  the  patient  is 
allowed  to  take  lunch,  afternoon  tea,  dinner  as  usual.  No  purgative 
is  administeed  during  the  time  the  examination  is  lx>ing  imder- 
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gone.  Taking  Hertz'  time-tables  as  my  guide,  I  find  that  making 
examinations  at  intervals  of  3i,  8,  12,  and  24  hours,  after  the  first 
one,  give  all  the  information  obtainable  in  most  cases,  though  one 
has  occasionally  to  go  on  for  36,  48  hours,  and  even  longer.  Very 
often  the  12-hour  examination  can  be  omitted,  this  depending  on 
the  rate  of  progress  observed  on  the  screen.  Finally,  gentlemen,  in 
the  series  of  skiagrains  which  I  show  you  to-night  I  have  endeavoured 
to  demonstrate  some  of  the  directions  in  which  radiography  may  be 
of  use  to  you,  and  beginning  from  a  series  taken  from  a  normal 
individual,  have  tried  to  go  gradually  down  the  scale  to  those  cases 
of  advanced  intestinal  stasis  in  which  an  operation  of  some  descrip- 
tion depending  on  the  discretion  of  the  surgeon  is  urgently  called 
for.  These  skiagrams  will,  I  believe,  convince  you  that  by  means 
of  radiography  we  can  demonstrate  the  exact  position  of  the  various 
organs  comprising  the  alimentary  system  in  health  and  also  their 
variation  in  disease.  Further,  we  can  give  j^ou  accurate  information 
regarding  their  conformation  under  the  two  conditions,  though  you 
must  always  bear  in  mind  that  it  is  the  shadow  and  not  the  reality 
that  you  are  observing.  Thirdly,  you  can  learn  something  about 
the  rale  oj  progress  through  the  alimentary  canal  of  its  contents,  and 
should  delay  be  one  of  the  conditions  present,  your  attention  will  be 
directed  to  the  affected  area  with  unerring  truth  ;  and  lastly,  it  can 
give  you  invaluable  information  with  regard  to  the  condition  0}  the 
walls  of  the  various  organs,  whether  they  are  healthy  or  in  a  state 
of  degeneration  and  atony.  So  that  in  those  cases  in  which  an 
operation  is  called  for,  the  surgeon  has  at  his  command  a  method 
of  investigation  which  enables  him  to  decide  before  opening  the 
abdomen  the  nature  of  the  operation  he  will  probably  be  called  upon 
to  perform,  and  the  extent  of  diseased  intestine  he  has  to  deal  with. 
And  this  point  is  well  illustrated,  I  think,  in  case  4,  in  which  there 
is  clear  radiographic  evidence  of  degeneration  in  the  cjecum, 
ascending  colon,  hepathic  flexure,  and  right  half  of  the  transverse 
colon,  and  in  which  Mr  Stiles,  instead  of  doing  a  complete  Lane's 
operation,  resected  the  portion  of  large  intestine  mentioned,  and 
planted  the  ileum  into  the  healthy  left  half  of  the  transversal  colon 
with  very  happy  results,  as  far  as  the  patient  is  concerned.  Case  5 
shows  an  even  more  advanced  stage  of  atony,  involving  as  it  does 
the  whole  of  the  colon.  Prints  of  this  case  were  shown  to  Sir 
Arbuthnot  Lane,  and  on  the  strength  of  them,  and  of  course  of 
all  the  other  clinical  evidence,  he  advised  that  a  colectomy  be 
performed.     Case    6   illustrates    another    direction   in   which    the 
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radiographic  method  may  prove  valuable.  It  is  that  of  a  woman, 
41  years  of  age,  with  well-marked  symptoms,  usually  attributed  to 
intestinal  stasis,  headache,  malaise,  constipation,  and  unfitness  for 
work.  She  measured  her  constipation  by  saNing  that  slie  needed  to 
take  an  infusion  of  a  handful  of  senna  pods  every  night  in  order  to 
get  her  bowels  moved.  You  see  from  the  slide  that  she  has  a  very 
low  colon,  and  there  was  marked  delay  in  the  ca'cum  and  transverse 
colon.  Mr  Stiles  performed  an  ileopelvicolostomy,  and  she  came  back 
eight  months  afterwards  to  rejxirt  herself.  She  was  now  perfectly 
well,  and  able  for  all  her  duties.  The  headaches  had  entirely 
disappeared,  and  all  that  was  left  of  the  constipation  was  that  she 
occasionally,  once  a  week  or  so,  required  to  take  4  or  5  senna  pods. 
In  order  to  sec  how  the  short-circuiting  operation  was  doing,  1  took 
this  radiogfraph  12  hours  after  administering  a  bismuth  meal,  and 
obser\'e  what  has  happened.  A  great  part  of  the  food  has  re- 
gurgitated into  the  transverse  colon,  and  presumably  some  of  it  lies 
there  until  such  time  as  she  has  taken  her  4  or  5  senna  pods,  .^nd 
yet  all  the  symptoms  tiiat  are  supposed  to  be  due  to  absorption  from 
the  large  intestine  have  disappeared.  One  swallow  does  not  make 
summer,  but  in  this  case  at  any  rate  I  think  we  can  say  that  whilst 
the  operation  of  ileopelvicolostomy,  by  giving  freer  egress  to  the 
contents  of  the  ileum,  has  completely  relieved  the  patient  of  all  her 
distressing  symptoms,  it  has  not  removed  one  of  tlie  supposed 
causes  of  the  symptoms,  namely,  fa'cal  accumulation  in  the  large 
intestine  and  the  subsequent  toxic  absorption,  and  the  (jucstion 
arises,  Does  absorption  take  place  through  the  atonic  atrophide  wiUls 
of  the  large  intestine  ?  This  case  at  all  events  seems  to  bear  out 
Prof.  Adami's  contention  that  alisorption  does  not  take  place,  at 
any  rate  to  the  extent  it  is  supp<ised  to  do  by  some  physicians 

•   Discussion 

The  Vic  - Prcsiiicnl  {Dr  Melville  Dunlnpi  ii  it  iii.it  tin  nmkiv  was 
very  greatlv  indebted  to  Dr  Price  for  his  very  precise  and  delight- 
fully clear  pajx'r,  also  for  his  altogether  beautiful  demonstration. 
Kdinburgh  was  very  fortimatc  in  having  a  radiographer  of  such 
eminence  as  Dr  Price,  who  not  only  produced  most  Ix-autiftil  radio- 
graphs, but  was  alwaj's  willing  from  his  experience  to  interpret 
their  meaning  to  others.  The  subject  w.is  interesting  Uitli  to  the 
physician  and  surgeon,  Ix-cause  those  aMominal  conditions  were 
often  exceedingly  dilTuult  to  diagnose,  and  it  was  only  by  means  of 
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these  radiographs  that  valuable  assistance  could  be  brought  to  bear 
upon  the  subject. 

Dr  Burn  Murdoch  expressed  his  thanks  to  Dr  Price  for  his  able 
paper,  and  thought  that  the  Society  owed  a  debt  of  gratitude  to 
him  for  the  excellent  demonstration  they  had  just  witnessed. 

He  emphasised  what  Dr  Price  had  so  clearly  pointed  out,  the 
use  of  radiography  in  studying  difficult  cases.  Personally  he  had 
found  it  enable  him  to  come  to  a  more  definite  diagnosis  in  obscure 
abdominal  cases.  Dr  Price  had  referred  to  one  of  his  patients, 
where  obscure  symptoms  which  had  persisted  from  early  childhood 
had  been  cleared  up  by  the  use  of  radiography.  '  It  afforded  evidence 
of  aggravated  retardation  at  the  hepatic  flexure,  which  fortunately 
yielded  to  treatment  by  liquid  paraffin.  In  pre-radiographic  days 
this  patient  had  been  treated  by  very  able  men  unsuccessfully. '  Dr 
Burn  Murdoch  emphasised  the  fact  that  it  was  the  radiograph  which 
enabled  him  to  get  at  the  root  of  the  matter. 

In  many  other  cases  of  difficulty,  where  the  question  of  opera- 
tion arose,  he  had  also  found  Dr  Price's  radiographs  of  great  help. 
In  those  difficult  cases  of  neurasthenia,  accompanied  by  displace- 
ment of  the  abdominal  organs,  in  which  dropped  kidney  was  almost 
always  present,  he  had  also  derived  help  from  radiographs.  He 
instanced  one  case  in  particular  where,  had  it  not  been  for  the  infor- 
mation afforded  by  X-ray  photography,  an  operation  would  pro- 
bably have  been  undertaken.  This  patient  was  under  five  stone  in 
weight,  but  under  Weir-Mitchell  massage  treatment  recovered, 
gaining  almost  three  stone. 

Mr  Scot  Skii'ving  expressed  his  appreciation  of  Dr  Price's  work  ; 
more  excellent  skiagrams  he  had  seldom  seen.  To  those  who  knew 
the  amount  of  care  Dr  Price  took  in  his  technique,  however,  it  was 
no  surprise  that  his  results  were  so  good.  He  (Mr  Skirving)  had 
got  great  help  from  Dr  Price  on  several  occasions.  He  hoped, 
however,  that  Dr  Price  would  not  object  to  a  little  criticism.  He 
thought  the  latter  was  inclined  to  go  too  far,  and  claim  too  much 
for  the  radiographic  specialist.  Dr  Price  had  said  that  in  very 
many  cases  the  radiographic  specialist  could  teU  the  surgeon  exactly 
what  he  was  going  to  find  inside  the  abdomen.  No  doubt  that  was 
quite  true  in  many  cases.  Did  Dr  Price,  however,  really  mean  to 
say  that,  from  the  inspection  of  the  X-ray  plate  alone,  he  could 
diagnose  pathological  thinning  of  the  bowel  wall  or  spasm  of  the 
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bowel,  as  in  two  of  the  plates  just  thrown  on  tlie  screen,  in  which  his 
diagnosis  had  been  confirmed  at  the  of)eration  ? 

How,  for  example,  did  he  in  the  first  case  (demonstration  on  the 
blackboard)  exclude  localised  gaseous  distension  of  the  intestine  as 
the  interpretation  of  the  skiagram  ?  Again,  take  the  second  case  of 
the  lady  whose  skiagram  showed  the  transverse  colon  in  the  form 
of  an  acute  \',  in  which  the  CKCum,  ascending  colon,  and  proximal 
limb  of  the  V  were  shown  much  distended  with  the  bismuth  meal, 
and  in  which  the  distal  limb  could  only  just  be  made  out  (demonstra- 
tion on  the  board).  How  did  Ur  Price  diagnose  that  the  distal  limb 
was  in  a  state  of  spasm  ? 

Surely  the  most  natural  interpretation  would  have  been  to 
suspect  adhesions  at  the  apex  of  the  V  (where  the  bismuth  meal 
stopped  abruptly),  causing  a  kink  or  angulation  of  the  bowel  tliere  ? 

Mr  Skirving  hoped  these  questions  would  be  satisfactorily 
answered. 

Dr  GuUand  was  only  too  glad  to  acknowledge  a  debt  of  gratitude 
to  Dr  Price,  and  as  regards  his  main  contentions  he  certainly  had 
nothing  to  say  :  he  had  lieen  a  help  to  him.  Mr  Scot  Skirving  had 
raised  the  point  of  spasm  ;  he  (Dr  Gulhmd)  had  had  a  very  inter- 
esting illustration  in  a  hospital  patient  during  the  last  few  days. 
The  patient  was  a  man  sent  in  with  stomach  sjTnptoms — con- 
stipation and  all  sorts  of  things — for  which  no  satisfactory  explana- 
tion could  be  got.  A  test  meal  showed  nothing  much  out  of  the  way, 
and  nothing  very  important  was  made  out  in  the  aMomen  at  all. 
The  patient  was  X-rayed  in  the  usual  fasliion,  as  all  of  liis  stomach 
cases  were.  The  stomach  was  found  to  come  to  itself  ver\' 
normally,  and  nothing  very  much  was  seen.  The  passage  from  th<- 
small  intestine  to  the  ascending  colon  was  all  right,  but  at  the 
splenic  flexure  there  was  a  great  collection  of  material  (demon- 
strated). The  photograph  was  a  very  good  one  indeed.  The 
radiographer  read  that  as  a  stricture  at  that  spot.  Mr  Miles  wxs 
asked  to  see  the  patient,  and  agreed  that  it  should  be  in\*estigated  ; 
Dr  Gulland,  however,  had  his  doubts  as  to  whether  a  stricture  really 
existed.  At  the  operation  nothing  was  found  wrong,  and  that  the 
condition  was  one  of  spasm.  The  real  explanation  was  a  very  tight 
pylorus,  so  tight  that  the  tip  of  the  little  finger  would  not  go 
through  it.  That  illustrated  one  of  the  real  difliculties  alxiut 
the  interpretation  of  X-ray  photograplis,  and,  in  dealing  with 
mobile  organs  like  the  stomach  and  bowel,  it  was  ncccssar\  t.>  >..  n  1  n 
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these  cases  for  a  long  time,  otherwise  one  might  occasionally  be 
misled. 

Mr  Stiles  regretted  that  he  had  not  been  in  time  to  hear  Dr 
Price's  paper.  He  (Mr  Stiles)  was  in  the  habit  of  making  extensive 
use  of  skiagraphy  in  his  gastro-intestinal  cases,  so  that  he  had 
discussed  the  subject  with  Dr  Price  on  many  occasions,  and  he  had 
found  Dr  Price's  work  most  helpful  not  only  in  determining  the 
nature  and  situation  of  the  mischief  in  the  conditions  of  atony 
and  stasis  met  with  in  the  gastro-intestinal  canal,  but  also  in  deciding 
as  to  the  nature  and  extent  of  the  surgical  procedure  best  calculated 
to  combat  the  condition. 

While  the  ordinary  clinical  examination  was  often  sufficient  to 
enable  the  surgeon  to  decide  as  to  proper  treatment,  it  was  always 
well  to  have  one's  observations  and  opinions  confirmed  by  skia- 
graphy. For  example,  he  (Mr  Stiles)  had  often  found  that  the 
X-ray  plates  enabled  him  to  come  to  a  definite  decision  as  to  whether, 
in  a  case  of  intestinal  stasis,  it  was  advisable  to  resect  the  ileo- 
cecal region  along  with  the  ascending  colon  and  hepatic  flexure,  and 
to  unite  the  ileum  to  the  transverse  colon,  or  merely  to  short-circuit 
the  large  intestine  by  performing  an  ileo-sigmoidostomy.  In  the 
majority  of  cases  it  was  the  condition  of  the  cascum,  ascending  colon, 
and  hepatic  flexure  which  was  responsible  for  the  stasis,  and  in 
these  cases  the  proper  treatment  was  to  resect  these  parts  and  unite 
the  ileum  to  the  transverse  colon.  When  on  the  other  hand  the 
whole  of  the  large  intestine  was  at  fault,  ileo-sigmoidostomy  should 
be  done  in  the  first  instance,  and,  if  necessary,  the  large  intestine 
could  be  safely  excised  by  a  subsequent  operation. 

He  (Mr  Stiles)  had  recently  seen  a  case  in  which  the  patient 
was  advised  to  have  the  csecum  and  ascending  colon  excised,  but 
X-ray  photographs  showed  that  it  was  the  pelvic  colon  that  was 
alone  responsible  for  the  stasis.  Not  infrequently  patients  suffering 
irom  an  atonic  and  prolapsed  caecum  are  sent  to  the  surgeon  for 
appendectomy,  under  the  belief  that  the  appendix  was  the  cause 
of  the  trouble.  If  there  is  any  doubt  about  the  condition  of  the 
caecum,  an  X-ray  photograph  will  generally  decide  the  question, 
and  will  enable  the  surgeon  to  explain  to  the  patient  that  something 
more  than  mere  removal  of  the  appendi.x  may  be  required. 

The  correct  interpretation  of  skiagrams  was  a  matter  not 
only  of  anatomical  knowledge  but  also  of  clinical  experience.  Mr 
Stiles  did  not  for  one  moment  wish  to  infer  that  the  physician  and 
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radiologist  did  not  possess  the  necessan'  anatomical  knowledge, 
but  he  thought  that  the  surgeon  had  the  advantage  of  alwaN-s 
comparing  what  he  saw  in  the  photograph  with  what  he  found  when 
he  opened  the  abdomen.  He  (Mr  Stiles)  was  glad  to  notice  that  the 
physicians  of  the  present  day  were  beginning  to  realise  the  import- 
ance of  following  their  cases  into  the  operating-room.  Dr  Price 
had  very  wisely  made  it  a  rule  to  do  so  whenever  possible. 

Dr  William  Russell  wished  to  add  his  tribute  to  those  already 
paid,  and  to  express  again  the  pleasure  it  was  to  see  tliis  demonstra- 
tion, and  to  hear  the  way  in  which  it  was  made  to  the  Society. 
There  was  really  not  much  to  say  about  a  communication  of  this 
sort :  it  was  a  field  with  which  they  were  all  now  more  or  less 
familiar.  They  were  also  familiar  with  the  excellent  work  whicli 
Dr  Price  was  doing  in  this  direction.  They  all  availed  themselves  of 
the  opportunities  of  examining  certain  patients  by  this  method. 
There  was  no  doubt  from  time  to  time  a  little  diflerence  of  opinion 
between  the  clinician  and  radiographer — an  appendix  was  some- 
times supposed  to  be  where  there  was  no  appindix,  and  so  on. 
Dr  Price  might  have  covered  a  wider  field  than  he  had  done  ; 
even  his  (Dr  Russell's)  knowledge  of  the  work  that  Dr  Price  had  done 
covered  a  much  wider  fuld  than  he  had  shown  that  night.  He  was 
sure  that  not  only  he  but  all  the  other  memlx>rs  of  the  Society,  who 
were  interested  in  good  work  of  this  kind,  would  Ix;  delighted  if 
Dr  Price  would  still  further  extend  his  communication. 

Dr  Gulland's  case  reminded  him  (Dr  Russell)  of  a  case  with 
similar  appearances  at  the  splenic  flexure,  not  due  to  spasm  but  to 
malignant  stricture. 

Dr  Price,  in  reply,  said  with  regard  to  Mr  Scot  Skirvinj;  •-  quis- 
tion  about  the  appearance  of  the  hepatic  flexure,  that  when  the 
ca;cum  was  beginning  to  fill  one  might  have  this  appearance  in  the 
highest  part  of  this  region  of  the  Iwwel,  but  if  after  8,  I2,  or  24  hours 
one  found  that  the  c;icum  Wius  full,  and  that  the  bismuth  \va.s  going 
past  the  hepatic  flexure  into  the  transverse  colon,  and  still  there  wa.s 
the  ajjjx'arance  of  thin  wall,  they  might  conclude,  as  Mr  Stili-^  found 
at  the  ojx-ration,  and  the  radiograph  showed,  that  then-  was  a  thin 
wall.  He  did  not  for  a  moment  say  that  if  there  at  the  beginning 
it  w.is  an  atonic  wall.  .After  the  parts  are  filled  or  ought  to  Ix-  filled 
then  there  must  Ix-  some  reason  for  this  appearance  of  flatulent 
distension,  and  they  had  proved  at  the  operation  that  this  was  due 
to  an  atonic,  thin-w.illed  c,^•cum  and  colon. 


DISCUSSION  I  5  I 

In  connection  wth  the  question  of  spasm  of  the  colon  demon- 
strated in  the  case  in  which  the  right  half  of  the  transverse  colon 
was  enormously  distended  with  bismuth,  whilst  the  left  half  was 
practically  empty  and  formed  an  acute  angle  with  the  right  half,  he 
should  have  said  that  they  were  alive  to  the  possibility  of  the 
presence  of  adhesions  at  this  point,  and  an  emulsion  of  bismuth  was 
injected  into  the  large  bowel ;  and,  on  taking  a  radiogram  with  the 
patient  lying  down,  it  was  found  that  the  contents  of  the  pelvic 
colon  had  regurgitated  into  the  transverse  colon,  past  the  sharp 
angle,  and  that  there  was  no  permanent  obstruction  at  that  point. 
Further,  they  knew  from  the  medical  man  in  charge  of  the  case,  that 
the  bowels  moved  naturally  after  a  dose  of  morphia,  which  fact 
tended  to  confirm  the  radiographic  finding  of  spasm  in  the  left 
half  of  the  transverse  colon. 

My  Scot  Skirving  said  it  was  not  then  the  radiographic  evidence 
that  made  the  diagnosis. 

Dy  Price  replied  that  they  never  ignored  other  evidence.  They 
had  the  radiographic  evidence  when  the  patient  was  lying  down, 
and  the  food  given  per  rectum  passed  right  down  and  filled  the 
transverse  colon  from  the  hepatic  flexure  to  the  splenic  flexure.  If 
there  had  been  a  marked  stricture,  the  food  would  have  stuck  at  that 
point  (demonstrated). 

Mr  Scot  Skirving  said  that  what  he  wanted  to  get  at  was  simply 
this,  supposing  one  knew  nothing  about  the  history  of  the  patient 
and  one  took  a  skiagraph,  could  one  by  looking  at  the  skiagraph 
in  certain  cases  diagnose  (a)  spasm,  or  (b)  a  thin-walled  intestine  ? 

Dr  Price  replied  that  he  would  not  undertake  to  make  a  diagnosis 
under  these  circumstances.  If  he  took  the  X-ray  himself  he  would 
be  able  to  show  the  part  of  the  bowel  which  was  affected — ^he  had 
shown  two  such  cases,  and  could  show  several  more.  He  concluded 
bv  thanking  the  Chairman  for  his  kindness. 
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2.  DIFFUSE  SCLERODERMIA:  ITS  FREQUENCY;  ITS 
OCCURRENCE  IN  STONE-MASONS;  ITS  TREAT- 
MENT BY  FIBROLYSIN— ELEVATIONS  OF  TEM- 
PER.\TURE    DUE   TO    FIBROLYSIN    INJECTIONS 

Ry  BvROM  Bramweil.  M.D..  F.R.C.P..  LL.D.. 

Physician  to  Chalmers  Hospital ;  Consulting  Physician,  Royal  Infirman,-. 

Edinburgh 

DiFfusE  sclerodermia  is  a  very  rare  condition.  Dr  Pliincas  S. 
Abraham,  the  writer  of  the  article  on  "  Sclerodermia,"  in  Allbutt 
and  Rolleston's  System  of  Medicine,  in  speaking  of  diffuse  sclero- 
dermia, states  that  M'Cali  Anderson  had  2  cases  in  11,000  diseases 
of  the  skin,  and  Crocker  2  in  10,000  cases.  In  17,000  general 
medical  cases  seen  in  my  hospital  practice  (8502  in-patients,  S63S 
out-patients)  there  were  7  cases  of  diffuse  sclerodermia,  and  in 
10,000  general  medical  cases  seen  in  private  practice,  of  which  I 
have  kept  notes,  there  were  2  cases  of  diffuse  sclerodermia. 

The  first  point  I  wish  to  make  is  that,  so  far  as  these  figures 
show,  cases  of  diffuse  sclerodermia  come  at  least  as  frequently 
under  the  care  of  the  general  physician  as  under  the  care  of  tin- 
dermatologist — in  22,000  cases  of  diseases  of  the  skin  seen  by 
M'Call  Anderson  and  Crocker  there  were  4  cases  of  diffuse  sclero- 
dermia, while  in  my  27,000  cases  of  general  medical  disease  there 
were  9  cases  of  diffuse  sclerodermia. 

The  next  point  whicli  I  wish  to  make  is  the  relatively  frequent 
occurrence  of  diffuse  sclerodermia  in  stone-masons.  In  my  9  cases 
of  ditluse  sclerodermia  5  were  stone-masons  and  i  was  a  copper- 
smith, who  was  accustomed  to  work  with  a  cold  chisel.  Tlie  only 
apparent  cause  wliich  I  am  able  to  suggest  for  the  relatively  frequent 
occurrence  of  diffuse  sclerodermia  in  stone  masons  is  the  holding 
of  a  chisel  in  the  hand  during  cold  weather.  In  all  of  these  six 
cases  (5  stone-masons  and  i  coppersmith)  the  condition  conunenccd 
in  the  hands.  None  of  tlie  patients  liad  suffered  from  syphilis,  so 
far  as  could  be  ascertained. 

In  his  article  on  "  Sclerodermia  "  in  Allbutt  and  Rolleston's 
System  of  Medicine,  Dr  Phine;is  S.  Abraham  makes  no  mention  of 
the  occurrence  of  the  condition  in  stone-masons.  He  informs  me 
that  he  knows  of  no  writer  who  does  so.  I  feel  certain,  however, 
that  my  own  experience  on  this  point  cannot  l>e  jvculiar.  Perhaps 
some  general  physician  who  reads  tliis  article  will  Ix;  able  to  corro- 
borate my  experience.     I  have  been  so  impressed  with  the  occurnnrc 
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of  diffuse  sclerodermia  in  stone-masons  that  in  the  last  three  cases 
which  have  come  under  my  observation  I  have  correctly  suggested 
the  occupation  of  the  patient  as  soon  as  I  saw  and  felt  the  hands 
and  before  I  had  asked  him  a  single  question. 

The  next  point  to  which  I  vnsh.  to  refer  is  the  marked  improve- 
ment which  resulted  in  some  of  my  cases  of  diffuse  sclerodermia 
from  subcutaneous  injections  of  fibrolysin. 

In  two  of  the  cases  the  injections,  which  at  first  produced  no 
disturbance  of  temperature  and  pulse,  produced  marked  elevations 
of  temperature.  In  both  cases  these  temperature  alterations  were 
identical  in  character.  I  have  employed  fibrolysin  in  several  other 
diseases.  In  a  case  of  disseminated  sclerosis  a  very  high  tempera- 
ture (105.8°  F.)  followed  an  injection  of  fibrolysin.  So  far  as  I  am 
aware,  no  one  has  previously  directed  attention  to  this  point. 

The  last  point  which  I  have  to  note  is  the  close  resemblance 
in  some  of  the  clinical  features  of  diffuse  sclerodermia  to  Raynaud's 
disease.  In  almost  all  of  the  cases  exposure  to  cold  produced  the 
same  cold,  blue,  dead  condition  of  the  hands  which  is  such  a  striking 
feature  of  Raynaud's  disease.  In  four  of  the  cases  painless  sores, 
which  were  very  slow  to  heal,  developed  on  the  knuckles  or  finger- 
tips, apparently  as  the  result  of  slight  injuries.  In  cases  v.  and  vi. 
the  tip  of  one  of  the  fingers  became  gangrenous. 

In  one  case  (case  v.  which  was  shown  to  the  Society,  the 
condition  when  I  first  saw  it  14J  years  ago  was  typically  that  of 
sclerodermia — ^the  hands,  face,  feet,  and  thorax  were  affected.  The 
hard,  brawny,  swollen  condition  of  the  hands  and  the  hide-bound 
condition  of  the  face  and  front  of  the  chest  have  now  in  great  part 
disappeared.  The  fingers  have  become  bent  in  to  the  palm,  and 
the  tips  of  several  of  them  distorted  as  the  result  of  trophic  lesions, 
highly  suggestive  of  Raynaud's  disease.  Further,  bright  red 
vascular  spots,  highly  suggestive  of  xerodermia  pigmentosa,  have 
developed  on  the  face,  tongue,  chest,  back,  and  dorsum  of  the 
right  hand.     This  is  a  very  remarkable  case. 

Hsematinuria  was  carefully  inquired  for  but  was  not  observed 
in  any  of  the  cases.  In  several  of  the  cases  pains,  apparently 
rheumatic,  and  stiffness  of  the  joints  were  complained  of. 

The  thyroid  was  not  enlarged  in  any  of  the  cases. 

The  clinical  features  of  diffuse  sclerodermia  are  to  my  mind 
very  suggestive  of  a  trophic  or  vasomotor  neurosis,  but  in  none  of 
the  cases  were  any  definite  objective  symptoms  suggestive  of 
syringomyelia  or  other  definite  nervous  lesion  detected. 
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The  clinical  features  of  the  9  cases  which  have  come  under  mv 
observation  are  detailed  in  the  following  table  and  notes  : — 

Case  I. — Miss  F.,  aged  65,  seen  in  consultation  on  28th  December 
1892. 

Complaints. — Pain  and  stiffness  in  hands  and  legs  :  inability  to 
walk  ;  shooting  pains  in  hands  and  fingers,  and  burning  sensation  in 
the  feet. 

Duration. — Three  years  ;  commenced  with  a  bulla  resembling 
pemphigus  over  the  outer  side  of  one  leg. 

Condition  when  Seen. — Right  hand  stiff  and  swollen  ;  skin  of 
hands,  especially  palms,  very  hard  and  dense  ;  movement  of 
fingers  impaired.  Left  hand  affected  in  same  way,  but  in  a  less 
degree  than  right.  Legs  bent  and  rigid  ;  knee-jerks  cannot  be 
elicited. 

The  condition  appears  to  be  a  combination  of  sclerodermia  and 
peripheral  neuritis. 

Treatment. — All  treatment  has  failed.     Sulphonal  gives  sleep. 

Subsequent  Progress. — Patient  died  five  years  later  from  cystitis. 

Case  II. —  D.  K.,  aged  36,  stone-mason,  seen  as  an  out-patient 
at  Edinburgh  Royal  Infirmary  on  13th  April  1894. 

Complaints. — General  weakness  ;  stiffness  and  coldness  of  the 
hands  ;  pains  in  shoulders,  wrists,  fingers,  hips,  and  knees. 

Previous  History. — A  healthy  man  until  eighteen  months  ago, 
when  fingers  began  to  feel  cold  and  dead  ;  he  thought  they  were 
frost-bitten.  The  coldness  of  the  fingers  was  first  noticed  after 
curling  and  lying  out  in  the  cold  all  night  while  intoxicated.  Bi-fore 
the  onset  of  the  disease  was  a  robust,  healthy  man. 

Family  History. — Good. 

State  on  Admission. —H^inds,  feel  heavy,  dense,  hard,  and  mid  . 
skin  of  hands  and  fingers  hide-bound  ;  little  and  ring  lingers  in 
each  hand  contracted  ;  skin  of  palms  hard,  dense,  cold,  and  clammy  ; 
fingers  pointed.  Hands  get  blue  on  the  least  e.\pi>sure  to  cold. 
Movements  of  fingers  and  wrists  restricted.  Sores  on  knuckles  of 
little,  ring,  and  forefinger  of  right  liajid,  and  on  little  finger  of  left 
liand  ;  these  sores  have  been  present  for  twelve  months  and  have 
not  healed.  Skin  of  face  looks  thin  and  drawn.  Skin  of  Ixidy 
generally  is  so  much  pigmented  that  the  doctor  (Ur  Reid)  who  sint 
the  patient  to  the  Infirmary  suggested  that  he  miglit  Ix-  suffering 
from  Addison's  disease. 

No  visceral  disease. 

Sensations  to  heat,  cold,  and  touch  normal  over  the  U)dy,  tiiuuKli 
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somewhat  impaired  over  the  hands.  Urine  has  never  been  porter- 
coloured. 

Treatment. — To  keep  parts  warm  ;  avoid  e.xposure  to  cold  ; 
iodide  of  potassium. 

Progress. — 13th  June  1894.  seen  again  at  Edinburgh  Royal 
Infirmary  much  in  statu  quo.  Iodide  to  be  discontinued  ;  th\Toid 
extract  (5  grains,  three  times  daily)  substituted. 

18//1  July  1894. — Thyroid  treatment  produced  little  or  no  im- 
provement althoHgh  the  dose  was  doubled  by  Dr  Reid.  The  patient 
says  he  felt  better  under  the  iodide  than  the  thyroid. 

igth  July  1895. — In  April  last  had  an  attack  of  pleurisy  with 
effusion  ;  the  chest  was  tapped.  The  sclerodermia  is  niore  marked  ; 
face  more  affected  ;  cannot  close  his  lips  so  as  to  hold  his  pipe.  Skin 
over  the  body  generally,  and  especially  over  the  upper  part  of  the 
chest  (manubrium  sterni),  altccted.  Feet  and  legs  aflccted  to  some 
e.xtent,  much  less  than  the  hands  and  arms.  L'lcers  on  knuckles  still 
from  time  to  time  present  ;  the  least  injun,-,  he  sa>^,  leads  to  the 
formation  of  a  sore. 

Has  tried  arsenic  and  opium  in  addition  to  the  thyroid  and  iodide. 
The  only  thing  which  docs  him  good,  he  s;iys,  is  keeping  the  parts 
warm,     .\ntimony  and  the  constant  current  suggested. 

The  patient  died  on  26th  October  1896.  The  inunediate  cause  of 
death  was  pericarditis.  Dr  Reid  informs  me  that  the  sclerodermia 
gradually  increased  and  became  very  marked  on  arms,  fac^,  ajid 
chest  ;  the  movements  of  the  chest-wall  were  much  impaired  and 
painful.  Dr  Reid  suggests  that  the  sclerodermatous  condition  of 
the  chest-wall  was  perhaps  concerned  in  tlie  production  of  tlic 
pericarditis. 

Case  III. — D.  M.,  aged  43,  stone-mason,  seen  as  an  out-patient 
at  the  Edinburgh  Royal  Infirmary  on  28th  January  1895. 

Complaint. — Coldness  and  stiffness  of  tlie  hands. 

Duration .  — ^Three  years. 

Apparent  Cause. — Exposure  to  cold.  Fingers  became  so  cold 
at  his  wosk  that  he  was  unable  to  hold  the  chisel,  and  the  hammer 
fell  out  of  his  hand.  Soon  after  the  condition  (coldness  and  stiffness 
in  the  hands)  developed,  sores  appeared  without  any  apparent  cause 
on  some  of  the  fingers  ;  there  was  little  or  no  pain  ;  the  nail  of  the 
right  forefinger  came  off. 

State  on  Admission. — Both  hands  cold,  dense,  hard,  blue  or 
whitish-blue  if  exposed  to  cold  ;  skin  of  palms  dense,  hard  ;  skin  of 
fingers  smooth,  tightly  stretched,  cannot  Ix^  pinched  up.     Scars  of 
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old  ulcers  on  some  of  the  knuckles  and  finger-tips.  Movements  of 
fingers  much  impaired. 

Sensibihty  to  touch,  heat,  and  cold  normal  over  body  gene- 
rally, slightly  impaired  over  the  hands.  Urine  never  dark  in 
colour. 

No  \'isceral  disease. 

Treatment. — ^Warmth  ;  liquor  morphina;  hydrochlor.  (4  minims, 
subsequently  increased  to  8  minims,  three  times  a  day.) 

2yd  February  1895. — Slightly  better  ;  hands  do  not  feel  so  cold  ; 
sores  healed. 

Subsequent  Progress  of  the  Case. — Not  known. 

Case  IV. — A.  H.,  aged  44,  married,  coal-miner,  admitted  to  the 
Edinburgh  Royal  Infirmary  on  29th  June  1897. 

Complaints. — Stiffness  of  the  fingers  and  wrists,  pain  and  swelling 
in  the  fingers  of  both  hands,  more  especialh'  the  right. 

Duration. — Right  hand  four  years,  left  hand  two  months. 

History. — Before  the  present  condition  developed  enjoyed  good 
health.  About  four  years  ago  was  dragged  on  his  hands  and  knees 
by  a  waggon  for  six  j'ards  ;  the  right  hand  was  injured  ;  the  back 
of  the  hand  became  swollen,  the  swelling  extended  to  the  wrist  and 
metacarpo-phalangeal  joints.  There  was  considerable  pain  in  the 
wrist  and  back  of  the  hand  and  fingers,  burning  in  character,  with 
stiffness  and  soreness  of  the  joints.  Was  off  work  for  three  months. 
After  recovery  worked  for  twelve  months  ;  the  condition  then 
recurred  without  obvious  cause,  and  he  was  again  off  work  for  three 
months  ;  since  then  has  worked  tw-o  or  three  days  a  week.  Two 
months  ago  the  left  hand  became  similarly  affected,  and  he  has  been 
unable  to  work.  Has  been  exposed  to  cold  and  weather  going  to 
and  returning  from  his  work. 

State  on  Admission. — Fairly  well  nourished  ;  not  very  muscular  : 
has  got  much  thinner  during  the  past  four  years. 

The  morbid  appearances  are  entirely  confined  to  the  hands  and 
wTists.  The  right  hand  is  much  more  affected  than  the  left.  Both 
hands  have  a  waxy,  smooth  appearance  ;  the  skin  feels  very  hard, 
is  tacked  down  to  the  subcutaneous  tissue  and  cannot  be  pinched  up. 
Hands  feel  very  cold,  and  the  patient  states  that  at  times  he  feels 
the  cold  very  severely.  The  movements  of  the  hands  and  wrists 
are  much  impaired. 

There  is  a  hard  swelling  over  the  head  of  the  right  ulna,  the 
metaca-  pal  and  phalangeal  joints  are  swollen  and  somewhat  painful, 
the  nails  are  brittle  and  speckled  over  with  white  spots,  the  palm 
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and  fingers  are  contracted.  The  muscles  of  tlie  forearm,  more 
especially  the  extensor  muscles,  are  somewhat  atrophied. 

The  patient  states  that  at  times  reddish  spots  appear  on  the  back 
of  his  hands,  and  last  for  four  or  five  days  ;  the  spots  are  circular  in 
shaf)e  and  about  one-third  of  an  inch  in  diameter.  There  is  no 
visceral  disease. 

Treatment. — Warmth  ;  alkaline  baths  and  menthol  oil  were 
applied  to  the  hands  with  passive  movements. 

Result. — Some  improvement  in  the  movements  of  the  fingers  and 
wrists  and  disappearance  of  the  pain  on  movement  ;  little  change 
otherwise. 

Discharged  15//1  July  1897. 

C.\SE  V. — R.  M.,  aged  35,  married,  stone-mason,  admitted  to 
Edinburgh  Royal  Infirmary  on  8th  Octolx-r  189S. 

Complaints. — Coldness  and  stiffness  in  hands  and  feet,  stiffness  in 
legs,  stiffness  in  face. 

Duration. — Two  years. 

Previous  History. — Enjoyed  excellent  health  until  two  years 
ago  when  he  began  to  suffer  from  cold  hands  and  feet  ;  a  year  ago 
noticed  stiffness  in  the  legs  and  arms.  Works  in  the  open  air  and  is 
much  exposed  to  the  weather. 

Home  surroundings  good.     Family  history  oxci-lK-nt. 

State  on  Admission. — Healthy-looking  man,  but  muscles  rather 
wasted.  Height,  5  ft.  9  ins.  ;  weight,  10  st.  i  lb.  Skin  of  whole 
body  dark  in  colour,  smooth,  and  dry.  Nipples  not  pigmented. 
Hands,  feet,  forearms,  legs,  shoulders,  and  face  markedly  affected 
with  diffuse  sclerodermia. 

The  condition  began  in  the  hands.  Tiic  face  was  affected  twelve 
months  ago. 

The  hands  feel  heavy  and  cold,  like  frozen  india-rubber  ;  they 
become  markedly  blue  on  cxjiosure  to  cold.  The  points  of  the 
fingers  are  glazed  and  shrunken,  fingers  slightly  flexed  into  the  palm  ; 
the  skin  is  thin  and  tightly  stretched  over  the  hands  and  fingers, 
which  are  pointed  ;  the  nails  are  long  and  narrow  ;  there  is  a  trans- 
verse groove  in  the  nail  of  the  forefinger  of  the  right  hand  and  a 
longitudinal  groove  on  that  of  the  little  finger  of  the  left  hand. 

The  movements  of  the  fingers  and  wrists  are  markedly  impaired. 

The  skin  of  the  forearms  is  markedly  affected  ;  skin  f>f  the  upjier 
arms  normal  ;  skin  over  lioth  shoulders  markedly  alfected.  He 
cannot  raise  his  arms  above  his  head.  Face  is  markedly  affected, 
skin  tightly  stretched  and  feels  stiff,  especially  over  the  nose,  cheeks, 
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and  lower  part  of  the  forehead  ;  says  he  has  difficulty  in  opening 
the  mouth,  as  in  yawning,  owing  to  the  tightness  of  the  skin.  The 
ears  are  much  affected,  blue  and  cold  ;  skin  thin,  glazed,  and  tightly 
stretched. 

The  feet  are  similarly  affected  to  the  hands  but  in  a  much  less 
marked  degree. 

The  feet  became  affected  two  months  later  than  the  hands  ;  they 
became  cold  and  numb,  and  he  did  not  feel  the  ground  when  they 
were  cold  ;  he  then  began  to  complain  of  weakness  and  stiffness  in 
the  legs,  and  consequent  difficulty  in  walking.  He  gradually  got 
weaker  and  weaker  until  he  was  unable  to  walk.  The  skin  of  the 
legs  is  slightly  affected,  the  calves  feel  tight  and  stretched,  and  are 
apt  to  pain  him  in  walking.  The  skin  of  the  abdomen,  thorax,  and 
thighs  is  unaffected. 

The  skin  of  the  body  generally  is  yellowish-brown  in  colour 
(markedly  pigmented). 

He  complains  of  numbness  in  the  fingers  and  feet  when  exposed 
to  cold.     There  are  no  objective  disturbances  of  sensation. 

The  tendon  reflexes  are  somewhat  diminished  ;  superficial  reflexes 
all  distinct. 

Scars,  the  result  of  old  ulcers,  which  he  says  were  very  slow  in 
healing  and  which  developed  spontaneously,  are  present  on  the 
metacarpo-phalangeal  joints  of  the  ist,  2nd,  and  4th  fingers  of  the 
right,  on  the  ist  and  2nd  fingers  of  the  left  hand,  on  the  distal 
phalangeal  joints  of  the  ist  and  2nd  fingers  of  the  right  hand,  and 
on  the  ist,  2nd,  3rd,  and  4th  fingers  of  the  left.  The  sores  on  the 
fingers  began  to  develop  twelve  months  after  the  disease  commenced. 

Three  scars  are  present  on  the  sole  of  the  left  foot  and  two  on  the 
left  ear.  These  scars  exactly  resemble  the  lesions  which  are  seen  in 
Raynaud's  disease  and  in  some  cases  of  syringomyelia. 

The  patient  has  never  suffered  from  dead  fingers  nor  passed  dark, 
porter-coloured  urine. 

Blood — ^red  corpuscles  3,800,000  per  cubic  milhmetre,  whites 
5800,  haemoglobin  normal.  Blood  film  shows  nothing  abnormal. 
No  visceral  disease. 

Treatment. — ^Warmth  ;  thyroid  extract,  quinine,  and  cod-liver 
oil. 

Result. — Temporary  improvement.  Discharged  7th  January 
1899. 

Readmitted  Sth  February  1899  and  discharged  15th  February 
1899,  in  statu  quo. 
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Seen  as  an  out-patient  12//1  August  1903.  Is  worse.  The 
terminal  phalanges  of  the  fingers  are  permanently  flexed  ;  face  very 
pinched  ;  complains  of  pain  and  difficulty  in  swallowing.  The  veins 
over  the  chest  and  arms  are  very  prominent.  No  definite  signs  of 
aneurysm  or  intra-thoracic  growth. 

Seen  at  Chalmers  Hospital  on  4//1  February  1914. — His  condition 
is  markedly  changed  since  last  seen  ten  and  a  half  years  ago.  The 
sclerodermatous  condition  is  less  marked,  but  the  fingers  of  the  right 
hand  are  now  much  more  contracted.  The  slightest  e.xjxisure  to 
cold  makes  the  hands  turn  blue  ;  he  says  that  the  hands  are  painful 
when  cold. 

The  fingers  of  the  right  hand  are  flexed  into  the  palm  and  cannot 
be  straightened  ;  the  palm  feels  hard,  dense,  and  contracted  (Figs. 
I  and  2).  The  tip  of  the  right  thumb  is  ulcerated,  the  nail  is  partly 
destroyed  and  detached.  This  ulcer  has  been  present  since  July  ; 
it  is  now  healing.  Before  the  ulcer  developed,  the  tip  of  the  thumb 
became  black.  The  nails  of  the  ist,  2nd,  and  3rd  fingers  of  the  right 
hand  are  very  long,  thin,  narrow,  pointed,  and  curved.  The  nail  of 
the  3rd  finger  is  absent  ;  it  was  detached  recently  as  the  result  of  a 
sore  which  formed  on  the  end  of  the  finger.  The  skin  on  the  back 
of  the  right  hand  is  thin,  but  is  not  tied  down  and  fi.xed  ;  the  con- 
dition of  the  back  of  the  hand  is  very  different  to  what  it  was  ten 
years  ago.  There  are  some  spots  (telangiectases),  small  in  size,  on 
the  back  of  the  right  hand. 

The  left  hand  is  less  affected  than  the  right  ;  most  of  the  fingers 
can  l)e  partly  straightened  (extended).  The  little  finger  is  rigidly 
fle.xed,  skin  very  thin  and  shiny,  the  nail  very  long  and  narrow. 
The  nails  of  the  other  fingers  of  the  left  h;uid  .arc  curved.  The  skin 
of  the  fingers  is  tightly  stretched.  On  the  back  of  the  left  hand  the 
skin  is  fairly  normal  as  compared  with  tiiat  of  the  right. 

The  face  is  thin  ;  he  can  open  his  mouth  much  more  freely  than 
he  used  to  do.  The  sclerodermatous  condition  of  the  face  has  to 
a  large  extent  di.sapjx>ared. 

Numerous  liright  red  vascular  spots  (telangiectases)  arc  present 
on  the  forehead,  nose,  and  cheeks  (Fig.  3)  ;  they  arc  of  various 
shapes.  On  pressure  the  colour  disappears  from  these  spots.  Tliere 
arc  a  few  small  red  sjx)ts  on  the  tongue,  more  especially  on  the  right 
side.  The  appearance  of  the  face  is  suggestive  tif  xerodermia 
pigmentosa. 

The  skin  of  the  cars  is  thin  and  tightly  stretched. 

Over  the  neck  and  upjx'r  paU  of  the  thorax  multitudes  <>(  small 


Fig.  I.  — Right  hand  in  the  case  of  diffuse  selerodermia  described  in  the  text,  showing 
ulceration  of  the  tip  of  the  right  thumb  and  contraction  of  the  fingers. 


Fig.  2.  —  Right  hand  in  tlie  case  of  diffuse  selerodermia  described  in  the  te.\t,  showing 
contraction  of  the  fingers. 

Pi..\TE  I.— To  Illustrate  Article  by  Dr  Bvkom  Bramwell. 


Fig.  3. — Case  of  dim 


-<■  -.'  i'-M  I'i'i  nil  I  il.",(.  I ,:  inl  ,11  I  he  text,  showing  the  v.t  scalar  lejions 
n  liiL-  UiLC,  ncLk,  and  iippLT  part  of  the  chest. 


Plate  II. — To  Illustrate  Article  hy  Dr  Byrom  Bramvvell. 
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arborescent  vessels  are  seen,  red  in  colour.  Over  the  front  of  the 
chest,  more  particularly  over  the  left  side,  there  are  several  red 
vascular  areas,  not  so  bright  as  on  the  face,  distinctly  arborescent  ; 
on  pressure  the  colour  disappears  from  these  spots. 
There  are  a  few  vascular  red  spots  over  the  back. 
Feet  are  slightly  swollen,  the  skin  is  hard,  and  they  get  blue  on 
exposure  to  cold.  From  time  to  time  he  has  had  sores  on  the  back 
of  the  toe  joints. 

The  skin  of  the  abdomen  is  natural. 

The  thjn-oid  cannot  be  felt  ;  it  is  apparently  atrophied.  The 
nipples  are  not  pigmented. 

His  general  health  is,  he  says,  good  ;  he  sleeps  well.  His  appetite 
is  fair,  his  bowels  regular. 

There  is  no  difficulty  in  making  water,  but  every  now  and  again, 
perhaps  for  a  fortnight  at  a  time,  it  comes  away  without  his  knowing 
it  and  he  wets  himself. 

The  difficulty  in  swallowing  which  he  complained  of  when  last 
seen  ten  years  ago,  lasted  for  some  years  and  then  disappeared  ; 
there  has  been  no  difficulty  in  swallowing  for  the  last  seven  years. 

He  is  thin  ;  the  muscularity  of  the  arms  is  poor,  of  the  legs  fairly 
rood.     He  says  that  he  sweats  very  little. 

Case  VI. — Mr  M'L,  aged  57,  merchant,  seen  in  consultation  on 
7th  January  1906. 

Complaints. — Stiffness  of  hands,  arms,  face,  chest,  lower  part  of 
abdomen,  and  thighs. 
Duration. — One  year. 
Apparent  Cause. — None. 

Condition  when  Seen. — ^Skin  over  the  whole  body  is  hide-bound 
except  over  the  calves  ;  the  hands  are  more  affected  than  any  other 
part.  Skin  pale,  cold,  dense,  tightly  stretched  over  the  fingers, 
which  are  pointed.  The  patient  states  that  he  feels  the  cold  very 
much  ;  his  general  health  is  good.  There  is  some  numbness  in  the 
hands  and  feet,  and  at  t'mes  a  dull  aching  pain. 

No  visceral  disease.  The  urine  has  never  been  dark  coloured. 
No  symptoms  of  Raynaud's  disease.  Nothing  abnormal  detected 
in  connection  wth  the  nervous  system.  Sensation  to  touch,  pain, 
heat,  and  cold  normal. 

Treatment. — ^Arsenic  and  iodide  of  potassium. 
Result. — Patient  remained  much  in  statu  quo  until  1st  April  1907, 
when  he  was  attacked  with  sudden  dyspnoea  and  the  expectoration 
■of  blood-tinged,  copious,  frothy  sputa,  and  died  in  ten  minutes. 
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The  condition  was  obnously  acute  pulmonary  oedema  in  a  patient 
affected  with  sclerodermia.  For  some  days  before  the  attack  of 
dyspnoea  he  had  complained  of  htadache  and  sickness,  but  there  was 
no  elevation  of  temjxrature. 

During  the  year  1906  the  tip  of  the  forefinger  of  the  left  hand 
became  gangrenous — resembling  the  lesion  seen  in  Ra\iiaud's 
disease. 

Case  \'11. — J.  D..  aged  26,  stone-mason,  admitted  to  Edinburgh 
Royal  Infirmary  on  23rd  February  1909. 

Complaint. — Numbness,  stiffness,  and  coldness  of  hands. 

Duration. — One  year. 

Apparent  Cause. — Exposure  to  cold  during  work.  Right  hand 
first  affected.  Patient  saj's  he  had  to  cycle  to  his  work,  a  distance 
of  five  miles,  in  cold  frosty  weather,  and  the  metal  handles  of  cycle 
used  to  be  exceedingly  cold  ;  this,  and  holding  a  cold  chisel  in  his 
hand,  he  thinks,  is  the  reason  wiiy  the  hands  became  affected  first. 

Stale  on  Admission. — Hands  of  a  dead  leaden-\iolct  colour  ;  on 
:exposure  become  much  more  blue.  Skin  of  the  hands  feels  firm, 
dense,  and  very  cold  ;  it  resembles  a  frozen  corpse  or  a  piece  of 
frozen  india-rubber.  Palms  feel  cold,  hard,  and  moist  ;  skin 
tightly  stretched  over  the  fingers  and  devoid  of  wrinkles ;  fingers 
are  pointed.  Movements  of  fingers  and  wrists  are  considerably 
impaired  ;  parts  are  hide-bound.  Patient  cannot  close  his  fist. 
Joints  of  fingers  somewhat  enlarged.  Three  sores,  two  at  the  base 
of  the  nails  of  first  and  second  fingers  of  left  hand,  one  on  the 
extensor  aspect  of  the  metacarjx)-phalangeal  joint  of  right  thumb, 
are  present. 

Skin  of  forearms  and  face  affected. 

Says  that  he  is  very  sensitive  to  cold  ;  ha^  m mi  p.i.ssed  dark- 
coloured  urine. 

No  visceral  disease.     Ner\'ous  sj-stem  normal. 

Treatment. — Warmth  ;  fibrolysin  injections. 

Result. — Marked  improvement ;  the  patient  was  discharged  on 
30th  May. 

As  a  result  of  the  fibrolysin  treatment  marked  elevations  of 
temperature  occurred. 

The  preparation  used  was  a  solution  of  fibrol\-sin  (200  milligrams 
of  thiosinamine  (Merck)  and  200  milligrams  of  salicylate  of  sodium 
dissolved  in  3  c.c.  distilled  Nrater).  Of  this  solution  30  minims  con- 
taining 120  milligrams  of  thiosinamine)  were  injected  into  the  upjxT 
arm  ;   the  injection  was  repeated  every  second  day. 
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The  first  seven  inject'ons  were  not  attended  by  any  altera  ion 
in  temperature  and  pulse  ;  afte ;  this,  each  injection  was  followed  by 
a  very  considerable  rise  in  temperature  and  pulse.  Between  i^th 
March  and  yd  April  the  highest  temperature  noted  was  102.4°  F. 
The  injection  which  was  made  on  3rd  April  (which  consisted  of  20 
instead  of  30  minims  of  the  solution)  was  followed  by  a  temperature 
of  103.4°  F-)  and  a  pulse  of  112. 

After  this  considerable  rise  in  temperature  the  fibrolj'sin  injec- 
tions were  discontinued — from  4th  to  14th  April  inclusive  no  fibrolysin 
was  given  ;  during  this  period  the  temperature  and  pulse  were, 
practically  speaking,  normal. 

The  question  arose  whether  these  rises  in  temperature  were  the 
result  of  septic  poisoning  (septic  decomposition  which  had  occurred 
in  the  solution  of  fibrolysin  which  was  being  employed).  Conse- 
quently a  fresh  solution  (Merck's)  in  sealed  glass  capsules  was 
obtained.  Of  this  solution  50  minims  (containing  200  milligrams  of 
thiosinamine)  were  injected  on  i^th  April ;  this  was  followed  by  a 
still  greater  rise  of  temperature,  viz.  104.4°  F. 

The  fact  that  the  injection  of  a  different  and  aseptic  solution  of 
fibrolysin  was  also  followed  by  very  marked  rises  in  temperature 
negatived  the  supposition  that  the  rises  in  temperature  which 
followed  the  injections  of  the  solution  first  employed  were  due  to 
septic  poisoning.  This  view  was  corroborated  by  the  fact  that  in 
two  other  cases  in  whi  .h  the  same  solution  of  fibrolysin  as  that  which 
produced  the  rises  in  temperature  in  th?  case  of  sclerodermia  was 
used  no  temperature  or  pulse  alterations  resulted  from  the  injections. 

On  igth  April  16  minims  of  the  original  solution,  containing  60 
milligrams  of  thiosinamine,  were  injected  ;  this  was  again  followed 
by  a  very  high  temperature  (104.2°  F.\  On  22nd  April  8  minims  of 
the  original  solution,  containing  30  milligrams  of  thiosinamine,  pro- 
duced a  temperature  of  103.8°  F. 

On  24th April  distilled  water  was  injected  instead  of  the  fibrolysin. 
The  patient  was  not,  of  course,  told  that  the  nature  of  the  injection 
had  been  changed.  There  was  no  rise  of  temperatur. .  The 
possibility  that  the  elevations  in  temperature  were  merely,  nervous 
was  consequently  excluded. 

On  26th  April  4  minims  of  the  solution,  containing  16  milligrams 
of  thiosinamine,  produced  a  temperature  of  101°  F.  On  28tli  April 
20  minims  were  followed  by  a  tenperature  of  102°  F.  ;  and  on  yd 
May  20  minims  were  followed  by  a  temperature  of  101°  F. 

The  injections  were  then  discontinued  until  i8lh  May.     The 
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temperature  again  remained  normal  during  the  period  that  the 
fibrolysin  was  not  employed. 

On  18//1  May  15  minims  of  the  solution  produced  a  temperature  of 
102°  F.  ;  on  22nd  May  15  minims  produced  a  temperature  of  99.4° 
F.  ;  on  25//J  May  30  minims  of  the  solution  were  not  followed  by 
any  rise  of  temperature  ;  on  27//1  May  40  minims  produced  onlv  a 
temperature  of  100°  F. 

From  these  statements  it  will  be  seen  : — 

1.  That  the  first  seven  injections  produced  no  temperature 
alteration. 

2.  That  a  marked  rise  in  temperature  followed  each  dose  of 
the  remedy  which  was  subsequently  given,  different  solutions  being 
from  time  to  time  employed. 

3.  That  the  patient  seemed  to  liecome  accustomed  to  the 
remedy  ;  on  27th  May  a  large  dose— 40  minims — produced  a  com- 
paratively slight  effect. 

In  Figs.  4  and  5  the  alteration  in  temperature  and  pulse  which 
followed  the  injections  of  fibrolysin  are  shown. 

In  Fig.  4  the  course  of  the  temperature,  taken  ever\'  hour  for 
twenty- four  hours  after  an  injection  of  fibrolysin,  is  shown. 

At  9.15  P.M.  on  28th  April  So  milligrams  of  thiosinamine  were 
injected  ;  this  was  followed  by  a  slight  fall.  Then  at  3  .\.M.  (on  29th 
April)  a  marked  and  sudden  rise  occurred,  the  temperature  reaching 
103°  F.  at  7  .v.M.  ;  after  this  there  was  a  gradual  fall,  the  temix>rature 
becoming  normal  at  11.30  p.m.  on  29th  April. 

Several  observations  of  this  kind  were  made  ;  in  all  <>(  tlum  the 
temperature  curves  were  practically  the  same  as  that  represented 
in  Fig.  5. 

At  the  time  this  patient  suffering  from  sclerodermia  was  Ix-ing 
treated,  the  same  solution  of  fibrolysin  was  given  subcutaneously  to 
several  other  patients  in  the  wards.  In  one  of  these  a  very  marked 
elevation  of  temperature  resulted  after  an  injection.  The  patient, 
a  man  .aged  thirty-four,  was  suffering  from  disseminated  sclerosis. 

On  18II1,  22nd,  2yd,  2blh,  and  28//1  Aphl  20  minims  of  the  same 
solution  as  was  used  in  the  stone-mason's  case  were  injected,  without 
any  elevation  of  temperature  Ijeing  produced. 

On  2nd  May  30  minims  of  the  same  solution  produced  a  very 
high  temperature — 105.8°  F. 

Why  the  injection  on  2nd  May  (although  it  was  rather  a  larger 
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dose  than  had  been  previously  given — 30  instead  of  20  minims  of  the 
solution)  should  have  been  followed  by  such  a  marked  temperature 
disturbance,  while  the  previous  injections  produced  no  temperature 
alteration,  I  am  unable  to  say. 
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One  of  my  former  house-physicians  wrote  me  on  12th  May  1909, 
saying:  "I  happened  to  mention  to  the  house-surgeon  here 
(Paddington  Green  Children's  Hospital,  London)   that  in  one  of 
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your  cases  of  sclerodermia  a  sudden  rise  of  temperature  occurred 
after  the  injection  of  fibrolysin.  He  tells  me  he  had  once  a  case  (not 
a  case  of  sclerodermia)  in  which  a  similar  rise  of  temperature  took 
place." 

C.\SE  VIII. — J.  L.,  aged  46,  coppersmith,  admitted  to  Edin- 
burgh Royal  Infirmary  on  3rd  March  1911. 
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Complainls. — Stiffness  of  liands,  pains  in  hands,  shoulders, 
thighs,  and  knuckles. 

Duration. — Three  months. 

History. — Stiffness  in  hands  first  felt  three  months  ago — lie 
found  he  could  not  grip  his  hammer  and  chisel  properly  ;  at  tliis 
time  there  was  some  stabbing  pain  in  the  palms  and  fingers.  Had 
to  give  up  work  six  weeks  ago.  Has  also  complained  of  pains  in 
shoulders,  thighs,  and  ankles.  Until  this  illness  commenced  was  a 
healthy  man. 

Family  History. — ^Unimportant. 

Social  Condition. — A  coppersmith.  Has  to  put  his  hands  in 
cyanide  of  potassium,  muriatic  acid  and  vitriol.  Works  a  good 
deal  with  a  hammer  and  cold  cliis.l. 

Condition  on  Admission.— SmalX  man,  well  built,  healthy  l<x)king. 
Hands  and  fingers  slightly  swollen  ;  skin  hard,  shiny,  tightly 
stretched,  cannot  be  pinched  up  ;  some  tenderness  on  pressure  over 
the  palms  ;  movements  of  fingers  much  impaired.  The  sclero- 
dermatous condition  is  confined  to  the  hands.  The  patient  complains 
of  aching  pains  in  shoulders,  ankles,  and  thighs  ;  on  movement, 
creaking  is  well  mark.d  in  shoulders  and  ankles. 

No  visceral  disease.  No  eNndencc  of  any  disease  of  the  nervous 
system.     Urine  has  never  been  dark  coloured. 

Treatment. — Warmth  ;   fibrolysin  injections. 

Result. — Decided  improvement  in  condition  of  hands. 

i6//«  April. — Discharged  distinctly  l>etter. 

6th  June  1911.  Readmitted.  Pains  in  ankles;  knees  and 
shoulders  worse ;  some  swelling  of  wrists.  Sclerodermatous  con- 
dition of  the  hands  is  much  in  statu  quo. 

Treatment. — Hot-air  baths ;  guaiacol  carlwnate,  5  grains,  three 
times  daily. 

19//1  June. — Discharged  improved. 

C.\SE  IX. — ^J.  S.,  aged  55,  stone-mason,  admitted  to  Chalmers 
Hospital  on  loth  June  1913. 

Complaints. — Coldness  and  stiffness  of  hands  ;  stiffness  of  faa*, 
arms,  chest,  legs  ;  shortness  of  breath  on  exertion  ;  iKcisional 
attacks  of  sickness  and  diarrhcea. 

Duration. — One  year. 

.Ipparenl  Cause. — Exposure  to  cold. 

History. — The  numbness  in  the  hands  was  lit'-t  tilt  att<'r  cU-ainig 
out  some  cold  spring  water  from  a  dr.ain. 

July  1912. — Attack  of  pleurisy ;  in  l>ed  four  or  five  days  (con- 
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fined  to  the  house  a  fortnight).  After  this  hands  got  worse  ;  after 
exposure  to  cold  became  blue  and  discoloured.  Stiffness  of  fingers 
developed  ;  feet  and  toes  became  similai'ly  affected  (cold  and  stiff). 
About  Christmas  1912  lost  his  appetite  and  was  troubled  with 
stomach  ;  vomited  occasionally.  Rheumatic  pains  in  ankles,  legs, 
shoulders,  and  chest  developed  in  March  1913  ;  there  was  also 
occasional  looseness  of  the  bowels.  Until  the  present  illness  com- 
menced was  a  very  healthy  man. 

Family  History. — ^Unimportant. 

Condition   on  Admission. — Slightly-built    man.      Height,   5    ft. 

4  ins. ;  weight,  9  st.  3  lbs.  Expression  of  face  immobile.  Marked 
dryness  of  skin  of  body  and  of  hair.  Does  not  perspire  except 
over  the  hands  and  feet,  which  feel  cold  and  moist. 

^larked  sclerodermatous  condition  present  on  hands,  arms,  face, 
chest,  scalp,  buccal  mucous  membrane,  and  feet. 

The  hands  are  most  markedly  affected  ;  after  the  slightest 
exposure  to  cold  they  become  blue.  Hands  feel  heavy,  hard,  and 
dense  ;  skin  lardaceous,  tightly  stretched,  thin  over  the  fingers, 
\\-hich  are  pointed  ;  skin  cannot  be  pinched  up  over  the  hands,  front 
of  the  chest,  scalp,  thighs,  and  feet.  Movements  of  parts  greatly 
impaired.     The  cheeks  feel  bra\\Tiy. 

On  movement,  creaking  felt  in  elbows,  wrists,  fingers  knees, 
ankles,  and  toes. 

No  visceral  disease.  Blood  normal.  No  evidence  of  disease  of 
the  nervous  system.    Urine  normal ;  never  has  been  porter-coloured. 

Sensation  to  touch,  pain,  heat,  and  cold  normal  all  over  the  body. 

Treatment. — Rest  in  bed,  warmth,  light  diet  ;  fibrolysin  injec- 
tions, thjToid  extract,  iodide  of  potassium,  and  arsenic. 

On  16th  June  thjToid  extract  (5  grains  twice  daily,  increased  to 

5  grains  three  times  daily,  on  22nd  June)  was  prescribed.  On  yrd 
July  the  thyroid  extract  was  discontinued. 

On  4th  July  iodide  of  potassium  (10  grains  three  times  daily)  and 
arsenic  (2  drops  of  the  liquor  arsenicalis)  prescribed. 

Result. — ^V^ery  marked  improvement.  Sclerodermatous  condi- 
tion of  skin  became  markedly  less,  movements  of  affected  parts 
much  freer. 

gth  September  1913  discharged  very  much  improved. 

Elevations  of  Temperattire  following  Injections  of  Fibrolysin. — In 
this  case  the  same  alterations  in  temperature  and  pulse  which  were 
seen  in  case  vii.  followed  some  of  the  injections  of  fibrolysin. 

In  several  instances  a  blood  count  was  made  immediately  before 
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an  injection,  and  during  the  subsequent  rise  of  temperature.  The 
only  alteration  found  was  a  slight  diminution  of  the  red  corpuscles,  a 
decided  increase  in  the  polymorphs,  and  a  diminution  in  the  small 
mononuclear  white  corpuscles. 

Additional  Note. — Patient  died  suddenly  of  heart  failure  on  23rd 
Febiiiary  1914  ;  post-mortem  e.xamination  showed  a  condition  of 
chronic  interstitial  myocarditis. 

Discussion 

The  Vice-President  said  the  Society  always  expected  intercstinj; 
material  from  Dr  Byrom  Bramwell,  and  he  did  not  think  they  were 
ever  disappointed,  because  he  either  brought  forward  cases  from  his 
wide  clinical  experience,  or  brought  rare  cases  with  new  metliods  of 
treatment.  He  now  brought  forward  a  disease  which  must  be  more 
or  less  unfamiliar  to  the  great  majority  present,  and  he  had  described 
the  very  marked  benefit  which  had  resulted  from  fibrolysin  treat- 
ment. It  was  not  a  pap)er  which  would  give  rise  ti>  much  discussion, 
but  they  would  be  glad  to  hear  the  remarks  of  any  memliers  of  the 
Society. 

Dr  Cranston  Low  agreed  that  tlie  Society  was  very  much  indebted 
to  Dr  Bramwell  for  having  brought  these  cases  forward.  There 
was  no  doubt  the  condition  was  a  ver\'  rare  one,  and  personally  he 
had  only  seen  three  cases.  With  regard  to  the  question  of  occujia- 
tion  his  experience  did  not  have  any  bearing  on  that  piint.  as  all 
his  patients  had  been  females.  There  had  been  within  the  last  ten 
years  only  2  cases  of  diffuse  sclerodermia  in  the  Skin  Wards  of  the 
Royal  Intirmarj",  and  both  cases  were  females.  That  did  not  include 
another  case  of  acute  sclerodermia,  which  was  generally  known  as 
sclerttdcma,  which  began  with  an  er\themat<>us  condition,  Ix-came 
sclerosed,  and  ran  a  course  of  about  three  months. 

.\s  to  tiie  question  of  fibrol\-sin,  Dr  Bramwell  said  that  after  the 
first  few  injections  there  was  no  rise  of  temix-rature  ;  was  it  not 
possible  to  explain  that  fact  by  the  sensitisation  of  the  patient  to  the 
fibrolysin — anaphylaxis  ?  In  cas<"s  where  rejieated  injections  are 
administered,  a  numbfT  have  to  be  given  Ix-fore  the  patient  becomes 
sensitised  to  the  dnig  Were  there  .any  signs  of  erythema,  such  .is 
were  seen  after  diphtheritic  .antitoxin  ?  If  that  supp<>sition  were 
correct  one  would  exjx-ct  that  the  first  dose  would  not  give  any  rise 
of  temperature,  .ind  that  the  later  ones  would. 
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The  first  patient  shown  was  very  extraordinary,  and  showed  well 
how  these  cases  led  to  an  extremely  atrophied  condition  of  the  skin. 

Dr  Douglas  Guthrie  was  much  interested  in  the  paper,  having 
had  the  opportunity  of  seeing  a  case  of  diffuse  sclerodermia  shown 
by  Dr  Hunter  a  year  ago,  at  the  Glasgow  Medico-Chirurgical 
Society.  The  patient  was  a  woman,  and  the  appearances  were 
very  much  the  same  as  the  first  patient  shown  by  Dr  Bramwell. 
The  condition  was,  however,  associated  %vith  a  peculiar  condition 
of  the  fingers,  consisting  of  subcutaneous  nodules,  the  skin  over 
which  ulcerated  from  time  to  time,  and  a  calcareous  pellet  dropped 
out.  He  believed  that  at  least  one  other  case  of  this  kind  had  been 
published  in  the  British  Journal  of  Dermatology.  Dr  Bramwell's 
experience  as  regards  sex  was  unusual,  the  universal  experience  being 
that  most  of  the  cases  occur  in  females. 

Dr  R.  A.  Fleming  had  only  one  or  two  remarks  to  make,  having 
seen  few  cases  of  the  disease.  In  the  first  place,  he  presumed  Dr 
Bramwell  associated  massage  with  the  use  of  fibrolysin.  Personally 
he  did  not  think  much  benefit  would  result  from  fibrolysin  in  any 
form  unless  combined  with  massage.  One  if  not  two  of  the  cases 
he  had  seen  were  cases  of  Dr  Bramwell's,  but  one  was  a  case  of  Prof. 
Greenfield's,  which  was  temporarily  under  his  care.  In  that  patient 
there  was  also  a  very  extensive  amount  of  thickening  of  the  muscles 
and  tacking  down  of  the  skin  to  the  muscles  pretty  much  all  over  the 
body.  That  patient  certainly  improved  a  litJe  with  fibrolysin, 
associated  with  general  massage. 

Dr  Fleming  asked  if  Dr  Bramwell  in  the  cases  which  died  got 
any  statistics  about  the  post-mortem  findings  ?  He  (Dr  Fleming) 
some  years  ago  had  the  opportunity  of  examining  a  case  of  Ray- 
naud's disease  which  accidentally  died.  That  patient  presented 
no  thickening  of  the  skin  at  all.  In  the  nerves  of  the  affected 
parts — ^the  hands  and  feet — there  was  very  marked  thickening  of 
the  vessels,  especially  in  the  middle  coat  of  the  smaller  arteries, 
and  this  somewhat  curious  thickening  could  be  traced  also  in 
similar  vessels  in  the  cord.  There  was  no  obvious  change  in  the 
nerves,  in  the  tracts,  or  in  the  cells  of  the  cord.  He  wondered  if 
there  might  not  be  thickening  in  the  vessels  of  the  skin  in  cases  of 
sclerodermia. 

Dr  Byroin  Bramwell,  in  reply,  said  he  was  glad  his  paper  had 
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interested  the  Society,  and  thanked  the  President  and  other  speakers 
for  their  remarks. 

In  all  his  cases  warmth  seemed  to  do  good  ;  in  all  tlie  cases 
massage  and  passive  movements  were  employed  when  the  joints 
began  to  get  more  supple,  but  he  must  say  that  in  the  cases  in  which 
fibrolysin  was  employed  the  improvement  was  infinitely  greater 
than  in  the  cases  in  which  it  was  not ;  he  was  consequently  disposed 
to  attribute  a  large  part  of  the  improvement  to  the  fibrolysin  itself. 
He  could  not  answer  Dr  Fleming's  question  ;  he  had  not  had  the 
opportunity  of  making  a  post-mortem  in  any  of  the  fatal  cases. 

With  regard  to  Dr  Low's  question,  there  was  no  erythema  such 
as  one  gets  after  diphtheritic  antitoxin.  A  series  of  blood  counts 
was  made,  and  it  was  found  that  the  only  change  was  a  very  slight 
diminution  in  the  reds,  a  decided  increase  of  the  polymorphs,  and  a 
diminution  in  the  small  mononuclear  leucocytes. 

Dr  Bramwell  would  like  to  hear  what  Dr  Low  thought  about  the 
diagnosis  of  xerodermia  pigmentosa. 

Dr  Low  remarked  that  it  was  not  uncommon  to  get  considerable 
dilatation  of  the  vessels  in  any  atrophic  scar,  and  especially  on  the 
hands  and  face  where  the  skin  was  ex|x>sed  to  the  light,  but  not  so 
marked  as  in  the  patient  which  Dr  Bramwell  had  shown. 


Meeting  VL- -March  4,  1914 

Dr  Jons  Playfair,   Presidtnl,  im  the  Chair 

I.  Election  of  Members 

George  Reginald  Edward  Gray  Mackay,  M.H..  Cli.B..  5  Walker 
Street, and  Edmund  IvensSpriggs.  M.P.  Lond.,  F.R.C.P.  L(jnd.,nuff 
House,  Banff,  were  elected  Ordinary  Memlx-rs  of  the  Society. 

II.  ExniHiTioN  OF  Model 

Dr  J.  K.  Mihic  Dickie  and  Dr  J.  S.  Frascr  exhibited  recon- 
struction model  of  middle  .and  inner  ear. 
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III.  Original  Communications 

I.  LABYRINTH  SUPPURATION 

By  J.  S.  Fraser,  M.B.,  F.R.C.S.,  Edinburgh  ;  Senior  Assistant-Surgeon,  Ear 
and  Throat  Department,  Royal  Infirmary,  Edinburgh ;  Aural  Surgeon, 
Leith  Hospital;  Lecturer  on  Diseases  of  the  Nose,  Throat,  and  Ear, 
School  of  Medicine  of  the  Royal  Colleges,  Edinburgh 

Development  and  Anatomy  of  the  Labyrinth 

The  membranous  labyrinth  is  developed  from  the  otic  vesicle — 
a  hollow  ingrowth  of  epiblastic  neuro-epithelium,  which  sinks  into 
the  mesoblast.  Later  the  otic  vesicle  becomes  differentiated  into 
(i)  the  Pars  Superior,  or  Static  Labyrinth,  consisting  of  the  saccule, 
utricle,  and  the  three  membranous  semicircular  canals  :  to  this 
part  is  attached  ihe  vestibular  nerve  and  its  ganglion.  (2)  The  Pars 
Inferior,  or  Membranous  Cochlea,  to  which  the  cochlear  nerve  and 
its  spiral  ganglion  are  attached.  From  the  point  of  view  of  com- 
parative anatomy  the  static  labyrinth  is  considerably  older  than  the 
auditory  labyrinth. 

1.  Pars  Superior. — The  three  membranous  canals  communicate 
with  the  utricle  by  five  openings — the  superior  and  posterior  vertical 
canals  having  a  common  opening  {crus  comtnun  )  at  their  non- 
ampullated  ends.  The  three  canals  lie  in  the  three  dimensions  of 
space  :  each  canal  is  dilated  at  one  end  into  an  ampulla  which 
contains  a  small  mound  of  neuro-epithelium  called  the  crista. 
This  mound  is  capped  by  the  cupola,  and  is  supplied  by  a  branch 
from  the  vestibular  nerve.  The  utricle  itself  shows  a  layer  of 
epithelium  on  the  inner  side  of  its  external  wall ;  the  neuro- 
epithelium  on  the  saccule  is  placed  on  the  antero-internal  wall  of 
the  cavity  at  right  angles  to  the  plane  of  the  sensory  epithelium 
in  the  utricle.  The  utricle  and  saccule  each  give  off  fine  ducts 
which  join  to  form  the  endolymphatic  duct  ;  this  again  ends  in 
the  endolymphatic  sac  between  the  layers  of  the  dura  on  the 
posterior  surface  of  the  petrous  pyramid.  The  utricle  and  saccule 
are  supplied  by  the  vestibular  nerve  and  its  ganglion  in  the  internal 
auditory  meatus. 

2.  The  Pars  Inferior,  or  Membranous  Cochlea,  is  a  blind  tube 
(somewhat  triangular  on  section),  coiled  round  a  central  stem  or 
modiolus.  In  the  floor  of  this  tube,  which  is  wider  at  the  apex 
than  at  the  base  of  the  cochlea,  lies  Corti's  organ — a  small  mound 
of  neuro-epithelium  supplied  by  the  cochlear  division  of  the  eighth 
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nerve  and  its  spiral  ganglion,  which  is  situated  in  the  modiolus. 
In  the  embryo,  and  probably  also  in  the  adult,  the  narrowest  part 
of  the  cochlea  is  connected  to  the  saccule  by  means  of  a  fine  duct 
(canalis  reunietis). 

The  Bony  Labyrinth. — ^In  the  early  embryo  the  membranous 
labyrinth  is  surrounded  by  a  layer  of  mesoblast,  which  develops 
into  a  hollow  capsule  of  cartilage.  This,  later  on,  becomes  con- 
verted into  dense  bone  and  embedded  in  the  petrous  temporal ; 
the  cartilage  bone  capsule  of  the  labyrinth  can,  however,  alwa}>*s 
be  distinguished  from  the  surrounding  lamellar  bone,  with  its 
marrow  spaces.  If  this  cartilage  bone  capsule  Ix;  artificially  cut 
out  by  a  skilled  workman,  it  will  be  found  to  consist  of  (<»)  the 
bony  semicircular  canals,  which  contain  the  membranous  canals, 
and  open  into  (b)  the  bony  vestibule  which  contains  the  utricle 
and  saccule,  and  communicates  in  front  with  (c)  the  lx)ny  cochlea, 
which  encloses  the  membranous  coclilca.  On  the  outer  wall  of 
the  vestibule  we  have  the  oval  window  which  is  closed  in  the  living 
by  the  footplate  of  the  stapes  and  the  annular  ligament.  The  bony 
cochlea  resembles  the  shell  of  a  snail,  and  lies  with  its  base  towards 
the  internal  auditory  meatus.  From  the  central  stem  or  modiolus  of 
the  cochlea  the  bony  spiral  lamina  projects  into  each  coil  of  t  he  Ixmy 
cochlea.  To  the  edge  of  the  bony  spiral  lamina  the  membranous 
cochlea  is  attached.  The  outer  surface  of  the  membranous  coclilea 
is  attached  to  the  outer  wall  of  the  bony  cochlea.  In  this  way  each 
coil  of  the  bony  cochlea  is  divided  into  three  parts  :  (i)  the  scal.i 
vestibuli  alxive,  which  conununicates  with  the  N'estibule  ;  (2)  X\n- 
scala  tymp.ini  Iwlow,  which  Ix-gins  at  the  round  window  ;  and  (3) 
the  membranous  cochlea  with  its  spiral  lamina,  which  lie  Ixtwoen 
(i)  and  (2).  At  the  ape,\  of  the  cochlea  the  scala  vestibuli  and  the 
scala  tympani  become  continuous  with  one  another  at  the  helico- 
trema.  The  membranous  labyrinth  is  filled  with  fluid  (endolymph), 
and  is  surrounded  more  or  less  by  fluid  (]xrilymph),  which  s<>paratcs 
it  from  the  endosteal  lining  of  the  Ixiny  labyrinth. 

The  Ixst  way  to  understand  the  anatomy  of  the  lab\Tintli  is 
to  think  of  a  tunnel  driven  through  a  small  hill.  If  a  section  lx> 
made  through  this  hill,  the  cut  end  of  the  tunnel  will  Ix?  seen,  and 
round  it  the  stonework  forming  the  wall  of  the  tunnel.  The  hill 
corresp<inds  to  the  jx-trous  Ixme  ;  the  stone  walls  of  the  tunnel  to 
the  dense  cartilage  Ixme  which  forms  the  true  capsule  of  the  laby- 
rinth. The  cavity  of  the  tunnel  corresjxinds  to  the  hollow  s)>acc 
within  the  Ixmy  labyrinth.     If  we  further  sup|x>sc  that  the  tunnel 
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contains  a  train,  and  that  both  tunnel  and  train  are  flooded  with 
water,  we  find  that  tlie  water  in  the  train  corresponds  to  the 
endolymph,  the  train  itself  to  the  membranous  labyrinth,  and  the 
fluid  between  the  train  and  the  walls  of  the  tunnel  to  the  perilymph. 

The  outer  wall  of  the  bony  labyrinth  is  a  party  wall,  i.e.  it  is 
also  the  inner  wall  of  the  middle  ear.  For  this  reason  the  oval 
and  round  windows,  the  external  or  horizontal  canal,  and  the 
promontory,  which  contains  part  of  the  cochlea,  are  exposed  to 
infection  in  cases  of  otitis  media.  The  oval  window  communicates 
\\'ith  the  perilymph  space  of  the  vestibule,  while  the  round  window, 
which  lies  at  the  top  of  a  deep  niche,  communicates  with  the 
perilymph  space  of  the  cochlea.  Vibrations  of  the  perilymph, 
set  up  by  movement  of  the  footplate  of  the  stapes  in  the  oval 
window,  pass  up  the  scala  vestibuli  of  the  cochlea  to  the  apex, 
and  then  through  the  helicotrema  down  th  •  scala  tympani  to  the 
round  window.  Occasionally  the  bony  labyrinth  is  almost  entirely 
surrounded  by  air  cells  which  communicate  with  the  tympanic 
cavity  and  mastoid  antrum,  and  form  part  of  the  middle  ear  cleft. 

On  the  inner  wall  of  the  mastoid  antrum  we  find  a  series  of 
small  veins — ^the  remains  of  an  important  foetal  vein — ^which  pass 
through  the  fossa  subarcuata  beneath  the  dome  of  the  superior 
canal,  to  reach  the  posterior  surface  of  the  petrous  pyramid,  and 
there  to  open  into  the  superior  petrosal  sinus.  Infection  may  pass 
along  this  route  and  give  rise  to  extradural  abscess  and  meningitis. 
This  mode  of  infection  has  nothing  to  do  with  labyrinthitis. 

The  lymphati  •  system  of  the  labyrinth  is  divided  into  two 
parts — endolymph  and  perilymph.  The  endolymph  system  ends 
in  the  saccus  endolymphaticus  already  mentioned.  The  perilymph 
communicates  directly  with  the  subarachnoid  space  of  the  posterior 
cranial  fossa  by  means  of  the  cochlear  aqueduct,  which  opens  out  of 
the  scala  tympani  of  the  cochlea  in  the  region  of  the  round  \\-indow. 

The  membranous  labyrinth  and  its  capsule  of  cartilage  bone 
are  supplied  by  the  internal  auditory  artery — a  branch  of  the 
basilar — ^which  enters  at  the  internal  auditory  meatus.  The 
veins,  on  the  other  hand,  leave  the  labyrinth  along  the  aqueducts 
of  the  vestibule  and  of  the  cochlea. 

Physiology 

From  the  physiological  point  of  view  the  internal  ear  is  di\-ided 
into  (i)  the  auditory  labyrinth,  and  (2)  the  static  labyrinth. 
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1.  The  blind  tube  of  the  membranous  cochlea  commences 
within  the  vestibule,  and  coils  round  the  central  stem  or  modiolus 
as  described  above.  At  its  beginning  within  the  vestibule  the 
cochlear  duct  is  narrow,  and  at  this  part  the  highest  tones  are 
appreciated.  At  the  ajjex  of  the  cochlea  the  duct  is  wider,  and 
here  the  lowest  tones  are  heard.  The  range  of  hearing  of  tlie 
human  cochlea  extends  from  si.\teen  double  vibrations  jjer  second 
up  to  about  eighteen  thousand — at  least  in  young  subjects.  The 
auditory  apparatus  is  tested  by  means  of  the  voice  spoken  and 
whisp)ered),  the  watch,  or  akoumeter,  a  series  of  tuning-forks 
ranging  from  C.  16  up  to  C.  4096  double  vibrations  per  second. 
Above  this  the  upper  tone  limit  is  l>est  tested  by  means  of  the 
monochord — an  instrument  on  the  principle  of  the  violin  string, 
which  can  be  made  to  vibrate  transversely  (lower  tones,  4000-6000 
D.V'.S.)  or  longitudinally  for  the  higher  tones,  7000-18,000  D.V.S. 
It  is  unnecessary  to  describe  these  tests  further.  In  order  to 
establish  the  presence  of  complete  unilateral  deafness  (as  in  cases 
of  labyrinth  suppuration)  Bardny  has  invented  the  ckxkwork 
noise  apparatus:  this  instrument  is  inserted  into  the  patient's 
good  ear,  and,  when  in  action,  fully  occupies  the  attention  of  this 
ear,  so  that  any  sounds  which  the  patient  hears  must  be  apjire- 
ciated  by  the  diseased  ear.  Stringing  the  healthy  ear  or  rubbing 
the  auricle  with  the  hand  serve  the  same  purjwse  as  the  noise 
apparatus. 

2.  The  Static  Labyrinth  (Bardny). — Movements  of  the  cndolymph 
in  the  membranous  canals  act  on  the  crista-  and  cupula-,  and  the 
stimuli  so  created  pass  by  way  of  the  vestibular  nerve  to  the  vesti- 
bular nuclei  at  the  base  of  th'.-  brain  :  from  these  nuclei  fibres 
radiate  (a)  to  the  nuclei  of  the  motor  nerves  of  the  eye  muscles 
(giving  rise  to  nystagmus),  (b)  to  the  motor  neurones  of  the  spinal 
cord  (giving  rise  to  the  irregular  gait  characteristic  of  vestibular 
lesions),  and  (c)  to  the  cerelicllum.  Kwald  sliowed,  by  expi-riments 
on  pigeons  (application  of  pressure  to  an  artificial  fistula  in  the 
horizontal  canal),  that  movement  of  the  endolymph  in  the  right 
horizontal  canal,  from  the  smooth  end  towards  the  anjpulla,  caused 
horizontal  nystagmus  to  the  right,  while  movement  in  the  opjx)site 
direction  produced  a  weaker  horizontal  nystagmus  to  the  left.  In 
the  external  canal,  movement  of  the  endolymph  from  the  smtmth 
end  to  the  ampulla  is  therefore  the  more  effective  movement. 
Vestibular  nystagmus  is  of  the  following  type :  Horiz<intal 
nystagmus  to  the  right  consists  (»f  a  quick  twitch  of  the  eyes  to 
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1:h3  right  and  a  slower  movement  to  the  left^it  is  a  rhythmic 
associated  movement.  Vestibular  nystagmus  is  always  most 
distinct  when  the  patient  is  made  to  turn  his  eyes  in  the  direction 
of  the  rapid  twitch  ;  on  the  other  hand,  the  nystagmus  will  be 
lessened  or  abolished  when  the  patient  looks  in  the  direction  of 
the  slow  component.  It  is  important  to  remember  that  the  slow 
movement  of  the  nystagmus  is  the  real  vestibular  component ; 
the  quick  twitch  is  voluntary,  and  is  abolished  when  the  patient 
is  under  chloroform. 

The  functions  of  the  utricle  and  saccule  are  not  definitely  known. 
It  is  believed,  however,  that  they  enable  us  to  appreciate  passive 
movement  in  a  straight  line  when  the  eyes  are  closed  or  when  we 
are  in  the  dark,  just  as  the  canals  enable  us  to  appreciate  passive 
rotation.  It  has  also  been  suggested  that  the  saccule  may  enable 
us  to  hear  noises  as  distinguished  from  musical  tones. 

Clinical  Methods  of  testing  the  Vestibular 
Apparatus  (Barany) 

It  is  first  necessary  to  test  the  patient  for  spontaneous 
nystagmus,  as  some  normal  people  have  slight  but  equal  nystagmus 
on  looking  to  the  extreme  right  or  left. 

Rotation. — The  patient  is  placed  in  a  turning-chair  with  his 
head  upright,  and  is  rotated  at  the  rate  of  ten  complete  revolutions 
in  twenty  seconds.  At  the  end  of  the  tenth  turn  the  rotation  is 
suddenly  stopped,  and  the  duration  of  the  resulting  nystagmus 
is  measured  by  a  watch  :  if  opaque  spectacles  are  worn  by  the 
patient  the  nystagmus  is  rendered  more  marked.  When  the  head 
is  in  the  erect  position  the  rotation  ai^ects  only  the  two  horizontal 
canals,  as  they  alone  are  in  the  plane  of  rotation.  At  the  beginning 
of  rotation  to  the  right  the  endolymph  in  the  right  canal,  in  virtue 
of  its  fluid  inertia,  flows  towards  the  ampulla,  relatively  speaking : 
in  the  left  canal  the  fluid  flows  away  from  tjie  ampuUa.  As  the 
rotation  is  continued,  the  endolymph  catches  up  with  the  movement 
of  the  canal  wall  until  it  rotates  at  the  same  rate.  If  now  the 
rotation  of  the  individual  be  abruptly  stopped,  the  movement  of 
the  endolymph  will  continue,  but  its  flow  relative  to  the  ampulla 
will  be  in  the  reverse  direction  to  what  it  was  at  the  beginning  of 
rotation.  In  order  to  understand  the  movements  of  the  endolymph 
and  cristae,  we  have  only  to  think  of  what  occurs  in  an  Edinburgh 
tram  car — especially  on  a  wet  day.     When  the  car  starts  suddenly, 
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all  the  passengers  are  \-iolently  jerked  backwards,  but,  as  the  car 
goes  on,  they  again  assume  an  upright  position,  and  maintain  it 
until  the  car  stops  suddenly,  when  they  are  all  jerked  fonvards. 
The  crista  of  the  membranous  canals  correspond  to  the  passengers. 

Nj'stagmus  produced  by  suddenly  stopping  the  rotation  of  a 
patient  is  knowTi  as  "  after-nystagmus."  The  average  duration 
of  the  horizontal  "  after-nystagmus  "  in  a  normal  individual,  due  to 
rotation  with  the  head  erect,  is  from  fifteen  to  thirty  seconds.  By 
bending  the  head  in  various  directions  it  is  possible  to  investigate 
the  remaining  canals  ;  this,  however,  is  of  little  practical  import- 
ance. We  must  rcmemlx;r  that  the  posterior  canal  on  the  right 
side  is  on  a  plane  parallel  to  that  of  the  superior  canal  on  tiie  left 
side  ;  the  same  thing,  of  course,  holds  with  regard  to  the  posterior 
canal  on  the  left  side,  and  the  superior  canal  on  the  right  side 
(Crum-Brown). 

The  laws  of  nystagmus  are  as  follows :  I.  Each  pair  of  canals 
induces  nystagmus  in  its  own  plane.  II.  N\-stagmus,  due  to  rota- 
tion, corresponds  to  the  line  of  intersection  of  the  horizontal  plane 
with  the  cornea. 

Caloric  Nystagmus. — If  a  patient  with  normal  vestibular 
apparatus  has  his  right  ear  SNTinged  with  cold  water  when  his  head 
is  erect,  horizontal  and  rotatory  nj'stagmus  to  tlie  left  is  produced. 
If  warm  water  (116  F.)  Ix-  used,  the  nystagmus  is  rotary  to  the 
right  (the  reader  must  distinguish  Ix-tween  rotan,'  nj'stagmus 
and  nj'stagmus  due  to  rotation).  The  explanation  of  caloric 
nystagmus  is  as  follows :  \\'hen  the  head  is  upright,  the  summit 
(if  the  suj^rior  canal  is  the  highest- point  in  the  labyrintii,  while 
its  ampulla  lies  lower  down,  near  the  outer  labyrinthine  wall.  If 
one  cools  down  the  outer  wall  of  the  labjTinth  by  svTinging  cold 
water  against  it,  a  downward  current  is  set  up  which  arts  on  the 
crista  of  the  superior  and  horizontal  canals,  and  'gives  rise  to 
nj'stagmus.  In  the  same  way  warm  water  causes  an  ascending 
current :  if  the  fluid  tsed  be  at  body  temperature  there  is,  of  course, 
no  reaction.  If  the  vestibular  apparatus  lie  destroyed,  or  the 
N-estibular  nerve  paralysed,  nyst,Tgmus  cannot  be  induced  by  sj-ring- 
ing  that  ear.  The  caloric  method  has  this  advantage  over  rotation 
that  we  can,  by  syringing,  test  each  ear  separately. 

When  nvstagmus  to  the  left  is  produced  in  a  normal  person, 
lie  tends  to  fall  to  the  right  if  he  stands  with  his  feet  together  and 
eves  shut,  i.e.  he  falls  in  the  direction  of  the  slow  component  of 
nvstagmu*.     If  his  head  lie  turned  ninety  degrees  to  the  left  he 
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falls  forwards  ;  if  turned  ninety  degrees  to  the  right  he  falls 
backwards. 

Galvanism  may  be  used  to  test  the  vestibular  apparatus.  When 
the  cathode  is  applied  to  the  right  ear  we  get  rotary  nystagmus 
to  the  right ;  when  the  anode  is  applied  we  get  nystagmus  to  the 
left.  Galvanism,  however,  causes  nystagmus  even  .if  the  labyrinth 
be  destroyed,  as  it  acts  on  the  vestibular  nerve.  For  this  reason  it 
is  not  of  great  practical  importance,  except  in  cases  of  cerebello- 
pontine angle  tumour. 

Fistula  Symptom. — An  olivary  ear-piece — attached  by  rubber 
tubing  to  a  Politzer  bag — is  fitted  tightly  into  the  external  auditory 
meatus.  If  the  bag  be  now  squeezed  so  as  to  raise  the  air-pressure 
in  the  external  meatus,  nystagmus  is  produced  to  the  affected  side 
{typical  fistula  symptom).  Occasionally  we  get  a  reversed  fistula 
symptom,  i.e.  compression  produces  nystagmus  to  the  opposite 
side.  The  fistula  symptom  is  only  obtained  in  cases  in  which  a 
fistula  exists  in  the  bony  wall  between  the  middle  and  inner  ear, 
and  in  which  the  vestibular  apparatus  is  more  or  less  intact. 

Pointing  Test. — The  patient  shuts  his  eyes,  closes  his  hand 
(palm  downwards),  and  extends  his  index  finger  to  rneet  the  index 
finger  of  the  examiner.  He  is  then  told  to  slowly  flex  the  hand  at 
the  wrist-joint,  and  then  to  raise  it  again  to  meet  the  examiner's 
finger.  Any  pointing  error  present  is  in  the  direction  of  the  slow 
component  of  the  nystagmus.  A  spontaneous  error  in  the  point- 
ing test  is  usually  due  to  a  lesion  in  the  posterior  fossa,  such  as  a 
cerebellar  or  extradural  abscess. 


Pathology  of  Labyrinthitis  (Braun  and  Friesener  :  Ruttin) 

Infection  of  the  inner  ear  occurs  once  in  every  hundred  cases 
■of  purulent  otitis  media — usually  as  the  result  of  an  acute  exacer- 
bation in  a  chronic  case. 

Labyrinthitis  may  be — (i)  circumscribed,  or  (2)  diffuse. 

I.  The  circumscribed  form  may  affect  only  the  bony  capsule 
{para-labyrinthitis),  or  it  may  have  invaded  the  perilymph  space 
(peri-labyrinthitis).     These  two  forms  may  be  combined. 

Within  the  vestibule  there  is  a  fibrous  septum  (Alexander), 
which  divides  the  utricle  and  canals  on  the  one  hand  from  the 
saccule  and  cochlea  on  the  other.  In  this  way  labyrinthitis  may 
remain  for  a  period  confined  to  one  set  of  structures.  The  perilymph 
spaces  of  the  ampullae  of  the  canals  are  almost  completely  shut  off 
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from  the  vestibule  by  septa  of  connective  tissue.  Peri  lab\Tinthitis 
may,  in  this  way,  be  further  hmited. 

In  the  cochlea,  lab\Tinthitis  may  be  limited  to  the  lower  half 
of  the  basal  coil,  whether  the  infection  passes  by  way  of  tlie  round 
window  or  oval  window.  The  lower  half  of  the  basal  coil  of  the 
cochlea  remains  the  lowest  portion  of  the  cochlear  ca\ity  in  ever\- 
position  of  the  head  (Ruttin). 

2.  Diffuse  labyrinthitis  occurs  in  two  forms  :  (a)  Empyema  of 
the  lab\Tinth  (combined  inflammation  of  the  peri-  and  endo- 
hinphatic  spaces),  and  (b)  pan-lab\Tinthitis,  in  which  the  bony 
capsule  is  affected  in  addition. 

Circumscribed  and  diffuse  lab\Tinthitis  may  be  acute,  sub- 
acute, or  chronic. 

Lab\Tinthitis  may  also  be  classified  according  to  the  casual 
disease  or  organism,  e.g.  scarlatinal,  cholesteatomatous,  tubercular, 
pneumococcic,  etc.  Fracture  of  the  base  of  the  skull  and  injury 
with  a  pointed  instrument,  such  as  a  knitting-needle,  may  give  rise 
to  a  traumatic  form  of  labyrintliitis. 

Lastly,  labyrinthitis  m<iy  be  classified  according  to  the  route 
of  infection  :  (i)  Meningeal,  as  in  cerebrospinal  meningitis:  from 
15  to  50  per  cent,  of  cases  of  cerebro-spinal  meningitis  are  followed 
by  deafness  ;  (2)  Tympanic,  as  in  suppurative  otitis  media  ;  and 
(3)  Metastatic,  as  in  mumps. 

1.  Meningeal  f<i.>i«.— From  the  meninges  the  lab\Tinth  may 
be  infected  through  {a)  the  aqueduct  of  the  cochlea  from  the 
subarachnoid  space,  (b)  along  tlie  internal  auditor\'  meatus,  (c)  by 
necrosis  of  the  inner  btiny  wall  in  cases  of  extradural  abscess. 

2.  Tympanic. — From  the  middle  ear  the  infection  may  pass  to 
the  labyrinth  by  way  of  (a)  the  oval  window  ;  (ft)  the  round  window  ; 
(c)  fistula  of  the  external  canal  ;  .and  {d)  fistula  through  the  promon- 
tory. If,  for  example,  we  take  a  cas<'  in  which  the  prominence  of 
the  external  canal  is  gradually  absorlx-d  by  pressure  of  a  mass  of 
cholesteatoma  in  a  case  of  chronic  middle-ear  supiniration,  we 
find  that  in  time  the  lione  is  worn  through  so  that  the  choles- 
teatoma is  now  in  direct  contact  with  the  endosteum  lining 
the  canal.  A  little  fibrinous  exudation  may  occur  in  the  canal  in 
the  region  of  this  fistula  (circumscribed  labyrinthitis).  The  con<lit  j<in 
present  in  such  a  ca.se  corresponds  to  that  in  Ew.ald's  exjx'riment 
on  the  pigeon.  If  the  air  pressure  in  the  external  meatus  and  middle 
ear  lx>  now  artifici.illy  raised,  pressure  will  Ix-  exerted  through  thr 
fistula  on  the  labvrinthine  fluid,  and  therefore  on  the  crista  of  the 
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external  canal ;  giddiness  and  nystagmus  are  thus  produced  (fistula 
symptom).  The  hearing  power  is  not  affected,  except  by  the  otitis 
media  already  present.  If  now  an  acute  exacerbation  of  the  otitis 
occur,  the  feeble  barrier  remaining  may  be  broken  down  so  that  the 
lab}Tinth  becomes  generally  infected.  At  first  the  inflammatory 
exudation  is  sero-fibrinous,  with  only  a  few  round  cells  {dijffuse  serous 
labyrinthitis),  and  if  the  process  stops  at  this  stage  the  labyrinth  may 
almost  entirely  recover.  Such  a  mild  attack  may  occasionally 
follow  the  radical  mastoid  operation.  On  the  other  hand,  if 
the  inflammatory  process  continues,  the  labyrinthine  fluid  becomes 
definitely  purulent  (manifest  diffuse  purulent  labyrinthitis)  :  in  this 
condition  the  patient  suffers  severely  from  giddiness,  vomiting,  and 
loss  of  balancing.  He  is  absolutely  deaf,  but  does  not  usually 
complain  much  of  tinnitus.  Within  a  few  days  (3  to  14)  the  mem- 
branous labyrinth  is  entirely  destroyed,  and  the  condition  passes 
into  the  stage  of  latent  diffuse  purulent  labyrinthitis.  This  stage 
may  last  for  several  nonths,  while  granulation  tissue  and  new  bone 
are  formed  in  the  labyrinth.  Finally,  the  hollow  spaces  of  the  inner 
ear  become  filled  with  connective  tissue  and  new  bone,  and  the 
case  passes  into  the  stage  of  spontaneous  cure  of  labyrinth  suppura- 
tion with  compensation. 

The  inflammatory  process  may  extend  from  the  labyrinth — 
(i)  By  way  of  the  aqueduct  of  the  cochlea  to  the  subarachnoid 
space  of  the  posterior  fossa,  and  give  rise  to  lepto-meningitis.  (2) 
The  infection  may  spread  to  the  internal  auditory  meatus  along  the 
subarachnoid  sheath  of  the  cochlear  nerve,  or  along  the  nerve  to  the 
saccule  or  utricle,  and  give  rise  to  lepto-meningitis.  (3)  In  rare  cases 
pus  accumulates  in  the  endolymphatic  sac  (empyema  of  the  saccus). 
(4)  The  pus  in  the  labyrinth  may  burst  inwards,  usually  through 
the  posterior  or  superior  canals,  and  give  rise  to  extradural  abscess. 

Politzer  has  pointed  out  that  an  abscess  may  form  in  the  fundus 
of  the  internal  meatus,  and  may  destroy  not  only  the  nerve  fibres 
but  also  the  labyrinthine  artery  :  this  results  in  necrosis  of  the  mem- 
branous labyrinth,  and  of  a  large  part  of  its  cartilage  bone  capsule. 

The  endosteum  which  lines  the  bony  labyrinth  is  the  most 
resistant  of  all  the  labyrinthine  structures.  In  those  cases  of 
labyrinthitis  in  which  spontaneous  cure  occurs,  the  organisation 
of  the  pus  in  the  labyrinth  proceeds  from  this  membrane  :  osteo- 
blasts pass  in  to  the  granulation  tissue  which  fills  the  labyrinth  and 
form  new  bone  until,  eventually,  the  hollow  spaces  of  the  labyrinth 
are  entirely  obhterated. 
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It  will  be  seen  that  labyrinthitis  may  end  in  (i)  return  to 
normal,  in  cases  of  mild  serous  lab\Tinthitis  ;  (2)  spontaneous  cure 
with  slight  permanent  changes  ;  (3)  spontaneous  cure  with  destruc- 
tion of  the  labyrinthine  function  ;  (4)  extension  to  the  intracranial 
structures.  If  labyrinthitis  extends  to  the  crania]  ca\ity  it  usually 
gives  rise  to  lepto-meningitis ;  more  rarely  it  leads  to  extradural 
abscesses,  cerebellar  abscess,  or  sinus  thrombosis.  The  most 
frequent  path  of  infection,  in  cases  of  meningitis,  is  the  perihui- 
phatic  or  cochlear  aqueduct  ;  if  it  were  not  that  this  canal  is  very 
narrow,  and  that  in  some  cases  swelling  of  its  lining  membrane  com- 
pletely shuts  off  the  perilymph  in  the  cochlea  from  the  subarachnoid 
space,  otitic  meningitis  would  be  even  more  frequent  than  it  is. 


Till-:  Ci.iNK  Ai    Asi'ECT  AND  Tkeatmint  111    I.\ii\  l;l^lllIlI- 
(Ruttin) 

I.  (  irciimscniit-d  Labyrinthitis,  ami  Lahyritun  J-isiuhi. 

In  this  condition  the  patient  complains  of  attacks  of  dizziness, 
with  occasional  vomiting,  especially  on  stooping  or  turning  quickly. 
Spontaneous  nystagmus  may  or  may  not  be  present  ;  if  present, 
it  may  be  to  the  healthy  side,  to  the  diseased  side,  or  even  to  Ixitli. 
The  caloric  reaction  is  usually  diminished.  With  the  noise  apparatus 
in  the  healthy  ear,  the  patient  can,  as  a  rule,  hear  fairly  well.  Tlie 
fistula  symptom  is  present  (normal  or  reversed). 

Treatment. — The  radical  operation  should  Ix*  performed,  but 
great  care  must  be  taken  not  to  interfere  with  the  fistula.  If,  .is 
sometimes  happens,  the  attacks  of  dizziness,  from  which  the  patient 
suffers,  interfere  with  his  work,  the  labyrinth  ojjeration  may  lie 
p<'rf<irmcd  (see  page  181). 

2.  Diffuse  Serous  Labyrinthitis 

This  condition  occupies  an  intermediate  position  Ix-tween  circum- 
scribed labyrinthitis  and  manifest  dilfuse  purulent  labyrinthitis. 

Symptoms  of  Diffuse  Serous  Labyrinthitis. — The  patient  com- 
plains of  deep-seated  pain  in  the  ear,  tinnitus,  and  deafness.  The 
vestibular  symptoms  (dizziness,  vomiting,  and  loss  of  balancing) 
are  more  important.  The  patient  lies  on  the  sound  side  and  looks 
towards  the  diseased  side  as,  in  this  position,  the  nystagmus  .ind 
giddiness  are  less.  Tlie  patient  romjilains  that  external  objects 
apjKar  to  move  from  the  sound  to  the  healthy  side.     Tlic  tem- 
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perature  is  not  raised.  With  the  noise  apparatus  in  the  sound 
€ar  the  patient  is  not  absolutely  deaf.  If  the  lesion  be  on  the  left 
side,  spontaneous  nystagmus  to  the  right  is' present  ;  when  stand- 
ing with  eyes  shut  the  patient  tends  to  fall  to  the  side  of  the 
lesion,  i.e.  in  the  direction  of  the  vestibular  component  of  the 
nystagmus — in  this  case  to  the  left.  The  vestibular  reaction  to 
rotation  and  sjo^inging  are,  as  a  rule,  still  present,  though 
diminished.  The  fistula  symptom  may  be  present,  but  is  usually 
absent. 

Treatment. — If  the  patient  can  still  hear  with  the  affected  ear, 
the  labyrinth  operation  should  not  be  performed.  If,  on  the  other 
hand,  the  diseased  ear  be  quite  deaf  and  the  vestibular  reaction 
absent,  the  labyrinth  must  be  opened  and  drained  at  the  time  of 
the  radical  mastoid  operation  ;  in  other  words,  if  we  cannot 
diagnose  between  diffuse  serous  and  diffuse  purulent  labyrinthitis, 
A\'e  must  treat  the  case  as  one  of  the  more  dangerous  variety. 

3.  Manifest  Diffuse  Purulent  Labyrinthitis 

This  condition  lasts  only  from  three  to  fourteen  days.  During 
this  period  the  patient  suffers  from  intense  giddiness,  vomiting, 
and  loss  of  balancing.  The  vomiting  is  accompanied  by  nausea, 
and  is  not  of  the  effortless  cerebral  type.  Complete  deafness  is 
present  when  the  noise  apparatus  is  going  in  the  sound  ear. 
Marked  spontaneous  nystagmus  is  present  to  the  sound  side,  and 
the  caloric  reaction  is  absent  on  the  diseased  side.  Spontaneous 
pointing  and  falling  are  to  the  affected  side.  The  fistula  symptom 
is  not  present,  because  the  membranous  labyrinth  is  destroyed. 
The  patient  is  too  ill  for  the  rotation  test. 

Treatment. — If  there  are  no  urgent  symptoms,  such  as  severe 
pain,  fever,  or  signs  of  intracranial  trouble,  it  is  permissible  to  wait 
in  order  that  a  barrier  may  form.  If,  on  the  other  hand,  interfer- 
ence is  called  for,  a  free  radical  mastoid  operation  should  be  at  once 
performed,  so  as  to  expose  the  promontory  and  the  two  windows. 
The  dura  of  the  posterior  fossa  over  the  sinus  should  then  be  laid  bare 
with  a  blunt  gouge.  The  dura  is  then  separated  from  the  bone  of 
the  posterior  fossa  in  an  inward  direction  by  means  of  a  blunt 
dissector,  and  protected  from  injury  with  a  small  fiat  spoon  or 
Stacke's  protector.  The  petrous  bone  is  now  removed  with  the 
gouge  and  hammer  in  an  inward  and  forward  direction,  until  the 
posterior  and  external  canals  have  been  freely  opened  up  behind 
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the  facial  nerve.  The  vestibule  is  now  opened  from  behind  by  trac- 
ing up  the  smooth  end  of  the  external  canal.  Finally,  the  vestibule 
should  be  opened  in  front  of  the  facial  nerve  by  two  or  three  blows 
with  a  fine  gouge,  remo\nng  the  outer  wall  of  the  promonton*'.  and 
joining  the  oval  and  round  windows.  At  the  present  time  the  general 
opinion  is  that  the  cochlea  should  not  be  further  interfered  with 
unless  meningitis  be  present.  In  the  latter  case  the  inner  wall  of 
the  vestibule  should  be  opened  up  and  the  subaracluioid  space  of 
the  internal  meatus  drained  (trans-labyrinthine  drainage  of  WVst 
and  Scott). 


4.  Latent,  Disuse,  PuruUnt  LabyrinUiitis 

.\t  the  end  of  from  three  to  fourteen  da>-s  the  manifest  stage 
passes  into  that  of  latent,  diffuse,  lab\Tinth  suppuration.  The 
labjTinth  is  now  entirely  destroyed.  In  this  latter  stage  the 
patient  will,  if  carefully  questioned,  give  a  histon,-  of  recent  dizziness, 
vomiting,  and  loss  of  balancing.  These  sjinptoms  have,  howexxr, 
now  passed  off. 

Symptoms  in  the  Latent  Stage. — There  is  complete  deafness  in 
the  affected  ear.  Spontaneous  nystagmus  is  usually  absent,  but 
there  may  be  a  slight  rotary  twitch  to  both  sides.  Tlie  caloric 
reaction  is  absent  in  the  diseased  ear.  On  rotation,  there  is  a  marked 
difference  in  the  duration  of  the  "  after-nystagmus,"  depending  on 
the  direction  of  the  rotation,  e.g.  if  the  patient  have  a  latent  laby- 
rinthitis on  the  right  side,  and  if  we  rotate  him  to  the  right  (thus 
mainly  testing  the  left  or  healthy  labjTinth),  he  will  get  horizontal 
nystagmus  to  the  left  of  almost  normal  duration — say  twenty 
seconds.  When,  however,  we  rotate  him  to  the  left  (thus  mainly 
testing  the  right  or  diseased  labyrinth),  we  only  produce  very  slight 
nystagmus  to  the  right  of  from  four  to  ten  seconds  duration. 

Treatment. — If  the  radical  operation  is  called  for,  the  labyrinth 
operation,  descrilied  alwve,  must  also  be  performed.  If  this  Ix*  not 
done  the  patient  runs  A.  grave  risk  of  getting  meningitis  as  the 
result  of  the  mastoid  operation  alone. 

5.  Healed  Labyrinthitis  with  Compensation 

This  condition  is  probably  present  at  a  jx'riod  of  si.x  months 
and  upwards  after  the  attack  of  punilent  labyrinthitis.  The 
patient  is  quite  deaf  in  the  affected  car,  and  the  caloric  reaction  is 


\ 
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absent.  Rotation,  however,  to  the  right  and  also  to  the  left, 
produce  an  equal  duration  of  "  after-nystagmus,"  because  compen- 
sation has  been  established,  and  the  external  canal  on  the  healthy 
side  reacts  equally  to  both  directions  of  rotation.  In  such  a  case, 
even  if  the  radical  mastoid  operation  be  called  for,  Alexander  holds 
that  it  is  not  necessary  to  do  the  labyrinth  operation,  as  there  is  no 
fear  of  infection  spreading  from  the  inner  ear  to  the  meninges. 
Other  otologists,  however,  consider  that  it  is  impossible  to  be 
quite  sure  that  the  labyrinth  is  filled  with  new  bone.  They  believe 
that  pus  may  still  be  present,  and  that,  for  this  reason,  it  is  safer 
to  do  the  labyrinth  operation  at  the  time  when  the  radical  mastoid 
operation  is  performed. 

Discussion 

The  President  said  all  who  had  seen  Dr  Eraser's  demonstration 
must  have  been  impressed  with  its  beauty.  Many  of  them  were 
no  doubt  rather  rusty  in  their  knowledge  of  the  inner  ear,  and  were 
all  the  better  of  the  demonstration.  The  production  of  such 
beautiful  microscopic  specimens  must  have  entailed  very  great 
labour  and  care.  This  was  not  a  paper  which  lent  itself  very  much 
to  discussion,  there  were  not  many  present  who  were  able  to  speak 
on  it,  but  one  or  two  were,  and  the  Society  would  be  very  glad  to 
hear  any  remarks. 

Dr  Logan  Turner  said  he  had  had  more  than  one  opportunity  of 
expressing  his  admiration  of  the  work  which  Dr  Fraser  had  done, 
and  did  so  again  along  with  his  appreciation  of  the  value  of  such 
work.  Personally  he  could  look  back  to  the  time  when  cases  were 
lost  after  the  mastoid  operation,  death  being  due  to  meningitis 
associated  with  latent  purulent  labyrinthitis,  and  although  not  very 
common  they  did  occur.  At  that  time  they  had  no  method  of 
examining  the  function  of  the  inner  ear  beyond  the  tuning-fork  test, 
and  they  were  not  able  to  investigate  the  semicircular  canals.  Thanks 
to  the  work  of  the  young  Vienna  School  and  such  work  as  Dr 
Fraser  had  done,  they  were  now  able  to  investigate  the  function  of 
the  inner  ear  before  attempting  any  mastoid  operation,  and  in  that 
way  were  able  to  decide  whether  the  disease  was  confined  to  the 
middle  ear  or  affected  the  inner  ear  also. 

A  futher  point  was  the  influence  of  inner-ear  disease  on  intra- 
cranial complications.     The  slides  shown  demonstrated  that  many 
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of  these  patients  died  from  intracranial  complications.  So  long  as 
the  condition  was  confined  to  the  middle  ear,  perhaps  |  per  cent, 
to  I  per  cent,  might  develop  intracranial  comphcations  ;  but  when 
the  labyrintJi  became  invaded  then  the  risk  of  intracranial  complica- 
tions was  greatly  increased  ;  statistics  varied,  but  undoubtedly 
the  risk  to  life  was  very  much  greater.  Consequently  a  knowledge 
of  the  pathological  changes  which  occur  in  the  labyrinth,  and  im- 
proved methods  of  investigating  these  changes  were  very  imiwrtant. 

I)r  J .  S.  Frascr,  in  reply,  thanked  the  President  for  liis  kind 
remarks,  and  said  that  the  paper  was  the  result  of  seven  years'  more 
or  less  continuous  work.  He  regretted  that  before  beginning  to 
speak  he  had  forgotten  to  thank  his  chief,  Dr  Logan  Turner,  for 
his  great  kindness  in  providing  him  with  the  opportunity  of  doing 
this  work.  All  along  Dr  Turner  had  given  him  great  encourage- 
ment, and,  but  for  him,  it  would  have  been  practically  impossible 
to  do  the  work,  because  the  vast  majority  of  the  cases  were  from 
Dr  Turner's  ward.  When,  in  showing  the  slides,  he  used  the  words 
"  my  own  case,"  he  merely  intended  to  convey  the  fact  that  the 
microscopic  specimens  were  made  by  himself.  He  was  also  very 
greatly  obliged  to  Dr  Turner  for  the  kind  remarks  he  had  m.ide. 
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2.  NOTE  ON  A  CASE  OF  SQUAMOUS  ElTl  lll.l  K  i.MA  OF 
THE  I'OST-CKICOID  KKCION.  SECONDAKll.V  INVOLV- 
ING THE  LAKYNX,  TREATED  BY  KADll  M 

By  Dawson  Turner,  M.D.,  FRCP.,  Medical  Officer  in  chanie. 
Radium  Treatment,  Royal  Infirman-,  Edinburgh 

A  iiiMAi.E,  aged  38,  recommended  for  radium  treatment  on  loth 
SeptemlxT  1913,  by  Dr  Logan  Turner.     Duration  of  illness  alxiut 
six  months.     Patient  has  suffered  from  pain  sliooting  up  to  the  right 
ear,  and  from  increasing  dj^splLigia  and  progressive  emaciation. 
.\  gastrostomy'  was  jierformed  to  relie\X'  the  dysphagia. 
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The  right  vocal  cord  was  fixed.  As  the  condition  appeared  to 
be  inoperable,  recourse  was  had  to  radium  treatment  as  a  palliative 
measure.  Attempts  made  to  apply  the  radium  by  the  mouth 
failed.  On  22nd  September  1913  a  tracheotomy  was  performed  to 
relieve  dyspnoea  ;  afterwards  a  subhyoid  pharyngotomy.  Through 
this  incision  a  tube  of  radium  bromide  (10  milligrams  international 
standard)  was  introduced  and  pushed  down  into  the  growth.  It 
was,  however,  found  that  the  tube  would  not  remain  in  the  growth, 
mainly  because  the  growth  was  very  rapidly  disintegrated  by  the 
radium  ;  in  the  end  the  tube  was  allowed  to  remain  on  the  top  of  the 
neoplasm.  The  tube  was  removed  on  6th  October.  A  consider- 
able diminution  had  now  occurred  in  the  growth,  and  the  patient's 
general  health  had  improved.  She  was  now  sent  home.  On 
November  17th  she  returned.  Only  a  stump  of  the  growth  could  now 
be  observed,  and  into  this  a  tube  of  radium  was  again  introduced. 
Again  the  tube  would  not  stay  in,  and  it  had  to  be  allowed  to  rest 
on  the  top.  On  December  4th  the  tube  was  removed,  and  the 
patient  sent  home.  On  January  24th  she  returned,  having  gained 
3  lbs.  in  weight.  Dr  Logan  Turner  found  that  there  was  still  some 
growth  present  on  the  right  side.  A  tube  of  radium  was  again 
placed  on  the  surface  of  the  neoplasm,  and  withdrawn  on  3rd 
February  1914.  The  total  dose  amounted  to  5090  milligram 
•  hours.  A  considerable  amount  of  slouching  had  been  produced 
by  the  action  of  the  radium.  The  patient  was  again  sent  home. 
The  chief  point  of  interest  in  this  case  was  the  remarkable  action 
of  the  radium  in  dissolving  away  the  growth,  and  in  thus  prolonging 
the  patient's  life.  The  symptoms  were  also  relieved,  and  the 
patient  gained  in  weight.  Had  it  been  possible  to  get  all  round  the 
growiih  so  as  to  attack  it  mth  the  radium  from  every  side,  it  appears 
probable  that  the  whole  of  the  neoplasm  would  have  been  removed. 
Only  in  sarcomas  have  I  previously  observed  such  a  rapid  process 
of  disintegration.  Other  observers  (Wickham  and  Degrais,  etc.) 
have  reported  as  to  the  beneficial  effects  of  radium  in  cancer  of  the 
larynx,  and  the  conclusion  seems  to  be  that  in  many  such  cases 
where  operation  is  undesirable  it  might  prove  of  ser\'ice  in  relieving 
symptoms  and  prolonging  life. 

Discussion 

The  President  said  the  Society  had  listened  with  much  interest 
to  Dr  Dawson  Turner's  paper,  and  they  were  glad  to  know  that 
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in  radium  there  was  a  means  of  treating  malignant  cases  in  which 
other  treatment  failed.  It  was  of  interest  to  note  the  local  effect 
of  the  radium,  and  also  the  benefit  of  small  quantities  applied  over  a 
long  period  of  time. 

Dr  Logan  Turner  had  hoped  that  Dr  Dawson  Turner  would  have 
brought  some  more  cases  before  the  Society :  one  could  not  draw 
deductions  from  a  single  case.  The  only  deduction  that  could 
be  dra\s-n  in  this  case  was  the  prolongation  of  life.  The  patient  was 
first  seen  in  May  1913.  and  again  in  September,  when  the  growth 
had  increased  considerably.  Had  that  patient  been  left  alone  she 
would  undoubtedly  have  been  dead  within  a  month  or  two.  She 
was  very  an.xious  that  her  life  should  be  prolonged,  and  when  seen 
a  week  ago  was  in  very  fair  health.  She  was  unable  to  feed  through 
her  oesophagus.  Undoubtedly  the  growth  was  still  present,  and 
gradually  it  would  kill  her,  but  she  was  very  glad  that  her  life  had 
been  prolonged,  because  she  had  three  young  children  who  wvre 
very  much  dependent  on  her.  How  far  life  was  worth  living  with 
a  gastrostomy,  tracheotomy,  and  phar\Tigotomy  was  a  matter  of 
considerable  question.  An  estimation  of  the  duration  of  life  in 
21  of  his  cases  of  carcinoma  in  this  region,  after  the  patient  was 
seen  and  the  diagnosis  made,  shows  that  it  varies  from  three  to  three 
and  a-half  months,  some  patients  only  living  a  few  weeks,  and  other 
for  six  or  seven  months.  This  woman  was  still  alive,  and  he  should 
not  be  at  all  surprised  if  she  lived  for  a  considerable  period. 

Mr  Scot  Skin'ing  thought  the  interesting  jx)int  was  that  the  case 
was  one  of  epilhelioma.  Those  who  had  had  the  benefit  of  Dr 
Dawson  Turner's  help  in  various  cases  would  agree  that  in  the 
majority  of  cases  where  manifest  benefit  had  occurred  or  where 
apparent  cure  had  resulted,  the  case  has  been  one  of  sarcoma. 
When  an  inoi^rablc  patient  happened  to  have  an  epitlielioma, 
those  who  invoked  the  aid  of  radium  did  so  with  much  less  expecta- 
tion of  anything  really  valuable  liapptMiing  than  in  the  ca.sc  of 
sarcoma.  He  was  entirely  at  one  with  Dr  Logan  Turner  in  wishing 
that  they  might  have  had  a  group  of  cases  either  of  sarcoma  or  of 
epitlielioma  or  of  both.  Nevertheless  he  was  quite  glad  to  have  one 
case,  because,  when  a  similar  case  iiad  to  Ik*  dealt  with,  one  could 
hold  out  some  hope  to  the  patient's  friends,  telling  them  that  at 
anv  rate  one  knew  of  one  case  of  epithelioma  where  life  was 
prolonged.  In  one  case  of  recurrent  epithelioma,  through  the 
kindness  of  Dr  Dawson  Turiv   li'   iMi  Scot  Skirving)  had  Ijccn  able 
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to  give  radium  a  really  good  trial.  The  patient  was  a  man  with 
a  squamous  epithelioma  of  the  floor  of  the  mouth,  involving 
the  lower  jaw,  slightly  involving  the  tongue,  and  wth  pro- 
nounced secondary  enlargement  of  the  glands  in  the  neck. 
Wlien  the  patient  was  first  seen,  three  years  previously,  a 
fairly  extensive  operation  was  performed — half  of  the  lower  jaw, 
half  the  tongue,  and  the  whole  glandular  area  on  the  affected  side 
were  removed.  He  (Mr  Scot  Skirving)  had  had  the  temerity  to 
imagine  that  he  had  performed  a  radical  cure  when,  eighteen 
months  ago,  the  patient  reported  himself.  Unfortunately,  however, 
a  month  or  two  later  he  returned  with  a  very  evident  recurrence — a 
recurrence  which  progressed  with  tremendous  rapidity  until  a  j^ear 
ago  he  had  a  huge  enlargement  of  the  affected  side  of  the  face,  with 
the  cheek  swollen,  and  a  great  deal  of  oedema  of  the  forehead  and 
eyelids.  He  was  miserable,  suffering  some  pain ;  the  growth  had 
fungated  into  his  mouth,  and  it  was  a  question  whether  to  send 
him  straight  to  the  Longmore  Hospital  or  to  give  him  daily  hypo- 
dermic injections  of  morphia.  First  of  all,  however,  radium  was 
tried,  applied  to  the  outside  without  much  progress  or  improvement. 
Then  tubes  of  radium  were  inserted  into  the  affected  parts  for 
periods  varying  from  six  hours  to  four  days  at  a  time,  through 
special  incisions.  After  this  the  patient  began  to  make  progress, 
and  very  great  improvement  took  place.  A  considerable  amount 
of  the  growth  sloughed  away.  The  improvement  in  the  patient, 
and  especially  the  sense  of  well-being  that  resulted,  was  very 
remarkable.  The  man  was  not  cured,  far  from  it — ^he  was  now  in 
the  Longmore — but  the  growth  had  been  reduced.  Anyone  who 
had  seen  the  case  at  the  beginning  and  at  the  end  of  the  radium 
treatment  would  have  had  no  hesitation  in  saying  that  the  radium 
had  not  only  prolonged  life,  but  had  reduced  the  growth  to  a  large 
extent,  and  made  the  patient  much  more  comfortable. 

With  regard  to  the  different  kinds  of  epithelioma,  a  distinction 
must  be  drawn.  If  a  patient  was  reported  to  be  cured  who  had  had 
one  of  these  very  chronic  epitheliomata  of  the  breast,  that  would 
not,  he  thought,  be  very  much  help  to  the  person  anxious  to  advocate 
the  claims  of  radium.  On  the  other  hand,  if  one  took  the  case  of  a 
recurrent  epithelioma  of  the  tongue,  where  the  progress  of  the  case 
is  notoriously  very  rapid,  benefit  from  radium  treatment  was  much 
more  impressive.  He  thanked  Dr  Dawson  Turner  for  his  kindness 
in  coming  up  at  all  hours,  often  at  times  inconvenient  to  liimself, 
in  order  to  change  the  radium  tubes  in  the  patient  referred  to. 
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Dr  Dan  son  Turner,  in  reply,  expressed  his  thanks  to  Dr  Lofjan 
Turner  and  Mr  Scot  Skir\'ing  for  giving  him  the  opportunity  of 
trying  radium  in  these  two  cases.  The  kind  of  growtli  he  had  found 
most  amenable  to  treatment  by  radium  was  that  in  which  there 
were  actively  growing  cells  ;  the  more  fibrous,  slow-growing  growtlis 
were  not  so  amenable.  He  had  ha'd  several  cases  of  scirrhus,  in 
which  the  large  hard  growth  flattened  down  and  practically  dis- 
appeared, but  it  was  in  sarcomas  that  radium  was  at  its  liest.  If 
Mr  Struthers  would  take  a  look  occasionally  into  the  Radium  Depart- 
ment, he  (Dr  Dawson  Turner)  would  show  liim  cases  in  which  he 
might  follow  up  for  himself  the  Ix^nefit  that  was  practically  invari- 
able after  the  use  of  radium.  But  the  radium  did  not  get  a  fair 
chance,  for  99  cases  out  of  100  sent  to  him  were  hopeless,  inoperable 
cases. 

As  to  absolute  cure.  Did  the  knife  produce  an  absolute  cure  ? 
Sometimes.  The  knife  may  relieve  the  disease,  but  if  it  is  in  the 
patient's  blood  what  could  the  knife  do  ?  As  regards  the  cases  of 
cure  by  radium  which  he  had  himself  obscr\-cd,  there  was  a  case  of 
Professor  Ale.xis  Thomson's  where  the  patient  suffered  from  a 
recurring  sarcoma  in  the  neighbourhood  of  the  cla\ncle.  It  was 
inoperable.  Professor  .-Mexis  Thomson  said  at  a  meeting  of  this 
Society,  and  he  should  like  to  refer  Mr  Struthers  to  his  (Dr  Dawson 
Turner's)  book  which  quoted  that  case,  that  the  patient  would 
certainly  have  been  dead  within  three  months  had  it  not  Ix-en  for 
radium.  In  that  case  the  result  of  the  remedy  applied  externally 
and  internally  had  l^en  to  remove  the  disease,  Ix^cause  it  was  now- 
more  than  two  and  a  half  years  since  the  tumour  disapix-ared  under 
its  action. 
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Dr  Norman  Walker  showrd — 

Case   of   MYCOSIS   FCSGOIDES. 
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II.  Original  Communications 
I.  EMPYEMA  IN  CHILDREN 

By  H.  G.  Melville  Dunlop,  M.D.,  F.R.C.P., 
Consulting  Physician,  Royal  Hospital  for  Sick  Children,  Edinburgh 

The  following  paper  is  based  upon  98  cases  of  empyema  which 
were  treated  in  my  ward  in  the  Sick  Children's  Hospital,  and 
the  observations  and  conclusions,  arrived  at  are  drawn  from  an 
analysis  of  these  cases.  As  an  indication  of  the  frequency  of 
empyema  in  children  I  would  point  out  that  during  the  same 
period  in  which  these  cases  occurred,  861  cases  of  pneumonia  were 
treated  in  the  ward,  being  a  proportion  of  one  case  of  empyema  to 
every  eight  or  nine  cases  of  pneumonia. 

The  pleural  fluid  effused  during  childhood  appears  to  have  a 
marked  tendency  to  be  jof  a  purulent  character,  and  the  younger 
the  child  the  more  pronounced  does  this  tendency  become.  Indeed 
it  may  almost  be  taken  for  granted  when  an  effusion  takes  place 
into  the  pleura  in  a  child  under  three  years,  that  it  will  be  of  a 
purulent  character.  In  ^59  cases  of  pleural  effusion  in  children 
under  three  years  old  the  fluid  was  purulent  in  53,  and  in  the  other 
6  it  was  either  serum  or  turbid  serum.  I  beheve  in  the  majority 
of  these  cases  in  which  turbid  serum  was  found,  if  they  had  been 
left  for  a  few  days  instead  of  being  aspirated  and  cured,  that  they 
would  have  become  purulent,  and  ought  therefore  to  have  been 
classed  as  empyema,  instead  of  being  entered  in  the  case-books 
as  serous  pleurisy. 

After  three  years  the  liability  to  the  fluid  being  purulent 
gradually  lessens  till  the  age  of  ten,  when  the  tendency  to  a  serous 
effusion  is  established  in  the  great  majority  of  cases. 

These  facts  are  strikingly  demonstrated  in  the  annexed  table 
of  149  cases  of  pleural  effusion. 

Under  6  months,  3  cases  all  purulent. 

Between  6  months  and    i  year      9  cases,    8  purulent,    i  serous. 
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The  fluid  drawn  oft  was  invariably  submitted  to  a  bacterio- 
logical examination,  and  the  results  obtained  are  very  similar  to 
those  of  other  obscr^•ers. 

The  pneumococcus  was  present  in  pure  culture  in  53  per  cent, 
of  all  the  cases.  When  the  pneumococcus  is  accountable  for  the 
effusion,  the  pus  is  opaque  and  greenish  in  colour,  of  a  thick, 
creamy  consistence,  and  generally  associated  with  large  masses 
of  fibrin. 

Next  in  order  comes  streptococcal  infection,  which  was  present 
in  16  per  cent.  In  such  cases  the  pus  was  much  thinner  in  char- 
acter, and  frequently  on  standing  gave  a  whitish-grey  deposit.  In 
14  per  cent,  the  culture  showed  a  mi.xtd  infection  of  streptococcus 
and  pneumococcus.  VNTien  this  occurred  the  pus  was  often  thin 
and  watery  at  first,  but  became  thicker  later,  owing  to  the  pneu- 
mococcal infection.  The  staphylococcus  alone  was  present  in  3 
per  cent.,  and  in  two  of  the  cases  where  it  was  found  the  pus  had 
an  offensive  odour.  The  tuliercle  bacillus  occurred  in  3  per  cent., 
while  other  forms  and  no  growths  occurred  in  6  per  cent,  of  the 
cases.  The  tubercle  bacillus  Ixjing  difficult  to  find,  I  expect  it  was 
probably  present  in  some  of  these  cases  where  no  growih  was  found. 
The  fluid  in  the  majority  of  these  cases  was  of  a  turbid  character. 

These  results  arc  depicted  in  the  accompanying  table  :  — 

In  53  per  cent,  the  pneumococcus  was    present  alone. 

,,  I')        „  „    streptococcus  ,, 

,,14        „  „    pneumococcus  and  strep- 

tococcus wen-  mix«-d. 

,,     3         ,,  ,,    staphylococcus         "  was         .,        alone. 

..I         ,,  ,,    staphylocofcus  and  pneu- 

mococcus WCI.  Afll. 

jj     2        „  ,,    staphylococcus,   strepto- 

coccus, and  pneumococcus  ,,  ,.        mixed. 

,^3  ,  „    tubercle  bacillus  wa<  I'^nc 

„    6         .,         no  growths. 

In  determining  the  causation  of  empyema  in  children,  it  is 
frequently  stated  that  it  occurs  in  two  forms,  v'lr..  the  primary 
and  secondar\",  and  that  primary  forms  are  by  no  means  uncommon. 

Wliile  admitting  the  occurrence  of  primary  forms  due  either  to 
cold  or  injury,  I  lielieve  lliat  in  the  majority  of  cases  the  condi- 
tion is  a  secondary  one  and  that  primary'  cases  are  exceptional. 
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Of  course,  it  may  be  argued  that  in  hospital  practice,  with  the 
exception  of  cases  developing  in  the  course  of  a  pneumonia,  the 
physician  does  not  have  an  opportunity  of  seeing  the  commence- 
ment of  the  effusion,  but  we  almost  invariably  got  the  history  of 
some  lung  or  other  antecedent  trouble.  In  only  7  per  cent,  of 
my  cases  did  I  fail  to  find  some  such  history,  and  even  in  these 
the  origin  must  remain  in  doubt,  as  there  are  so  many  channels 
through  which  infection  may  take  place. 

In  the  majority  of  cases  the  effusion  either  occurred  with  or 
followed  lobar  pneumonia,  and  when  such  was  the  case  the  fluid 
was  invariably  purulent.  Empyema,  according  to  my  statistics, 
was  much  less  frequently  associated  with  broncho-pneumonia. 
It  frequently  developed  subsequent  to  an  attack  of  scarlet  fever, 
measles,  whooping-cough,  and  occasionally  after  influenza.  Any 
suppurative  process  such  as  a  purulent  arthritis  or  an  osteomyelitis 
may  account  for  it,  and  in  young  infants  septicaemia  is  a  common 
cause.  In  striking  contrast  to  empyema  in  the  adult  we  only  find 
a  very  small  proportion  in  childi'en  due  to  tubercle.  The  causation 
in  my  cases  are  set  forth  in  the  annexed  table  : — 


Lobar  pneumonia 
Infectious  diseases 
Broncho-pneumonia    . 
Suppurative  processes 
Tubercle     . 
Influenza    . 
Causes  unknown 


69  per  cent. 


In  most  of  the  cases  in  which  I  had  the  opportunity  of  watch- 
ing the  development  of  the  disease,  the  effusion  occurred  in  cases 
of  pneumonia  within  a  few  days  of  the  crisis.  Sometimes  the 
symptoms  heralding  the  onset  of  empyema  were  acute  and  violent, 
while  in  other  cases  the  symptoms  were  more  insidious  and  indefinite, 
and  the  illness  developed  gradually.  I  have  never  been  quite 
able  to  grasp  the  significance  of  the  cases  described  as  latent 
empyema,  unless  the  term  is  meant  to  apply  to  cases  developing 
gradually.  Some  years  ago  I  was  greatly  impressed  on  reading  an 
article  on  empyema  by  a  writer — his  name  has  escaped  me — that 
latency  in  empyema  was  synonymous  with  carelessness  in  the 
physician.  With  this  remark  I  cordially  agree,  and  I  think  that 
-every   physician   attached   to   a   childreii's   hospital   will   confirm 
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the  truth  of  this  statement.  \'ery  frequently  has  it  been  my 
experience  to  have  a  cliild,  generally  a  young  infant,  sent  to  me 
with  the  diagnosis  of  atrophy  or  miliary  tuberculosis,  aiid  the 
general  appearance  went  far  to  confirm  such  a  diagnosis.  W'e 
found  the  infant  in  the  last  stages  of  emaciation,  \irtually  a  bag 
of  bones,  with  a  dry,  harsh  skin,  a  pee\nsh  en*',  and  an  apjXMrance 
of  intense  exhaustion,  but  on  making  an  examination  of  the  dust 
we  found  it  full  <>f  pus. 

Probably  the  history  is,  that  some  months  or  weeks  previous 
the  child  had  been  treated  for  an  attack  of  pneumonia,  which  had 
passed  off,  but  instead  of  making  a  satisfactory'  con\alescence  it 
had  progressively  wasted.  The  phv-sician  in  attendance  was 
probably  quite  able  to  diagnose  empyema  had  he  taken  the  trouble 
to  examine  the  chest,  but  rehnng  on  his  previous  diagnosis,  he  had 
failed  to  do  so,  and  thus  fallen  into  error.  The  lesson  to  be  le.arncd 
is,  that  it  ought  to  he  a  routine  practice  to  examine,  from  time  to 
time,  ever}'  case  we  are  attending  which  is  not  making  satisfactory 
progress.  I  imagine  there  are  few  of  us  who  at  one  time  or  another 
have  not  been  guilty  of  a  similar  mistake.  In  six  cases  of  young 
children  an  attack  of  convulsions  was  the  earliest  indication  of  the 
onset  of  empyema,  while  the  other  symptoms  in  the  order  of 
frequency  were  fever,  cough,  vomiting,  quick  breathing,  sweating, 
restlessness,  and  delirium.  When  the  disease  attacked  older 
children,  and  especially  was  thus  liable  to  occur  after  infectious 
diseases,  the  foregoing  symptoms  were  less  pronounced,  but  the 
child  gradually  assumed  a  languid  appearance,  becajne  jx-evish, 
and  had  an  anxious,  careworn  look,  suffered  from  a  siiort  paroxysmal 
cough,  and  emaciated  rapidly.  In  my  series  there  were  53  lxi\-s  and 
45  girls.  The  left  side  was  involved  45  times,  while  righ: -sided 
effusion  occurred  in  39  cases,  which  is  not  at  all  the  usual  projxirtion, 
or  what  we  would  exix-ct  from  the  freqjuncy  with  which  left-side 
pneumonia  occurs.  Both  sides  were  involved  in  4  cases,  which  is, 
I  think,  about  the  general  average.  The  ;unounl  of  fluid  v.iried 
greatly  both  in  the  quantity  (from  three-quarters  of  an  ounce  to 
40  ounces),  and  in  the  time  it  took  to  gather.  In  some  of  my 
cases  I  found  one  side  of  the  chest  filled  with  pus  from  ajiex  to  base 
in  the  space  of  a  few  days,  while  in  others  the  effusion  twik  a  \Try 
much  longer  time  to  collect.  When  a  purulent  effusion  h.is  taken 
place  into  the  pleura,  there  are  a  numlx-r  of  symptoms  which  .ire 
verv  suggestive  of  the  condition.  First  and  foremost  I  wotild 
emphasise  the  statement,  that  in  almost  every  case  the  child  l<Miks 
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seriously  ill.  It  is  surprising  with  what  regularity  succeeding  resi- 
dents have  noted  this  fact  in  their  case  records.  Whatever  else 
they  have  omitted,  they  have  almost  invariably  stated  that  "  the 
child  looks  very  ill."  Not  onlj^  does  he  look  very  ill  but  he  has  an 
anxious,  pinched,  almost  frightened  expression,  and  is  profoundly 
anaemic.  The  pallor  of  the  skin  of  the  face  is  very  marked,  some- 
times of  an  earthy  colour,  at  other  times  of  a  straw-yellow  tint,  and 
often  accompanied  by  some  puffiness  round  the  eye  suggestive  of 
Bright's  disease.  The  exudation  of  pus  into  the  pleura  is  almost 
invariably  accompanied  by  very  rapid  and  sometimes  extreme 
emaciation.  This  symptom  is  seldom  wanting,  and  I  regard 
empyema  as  one  of  the  most  characteristic  of  the  wasting  diseases 
of  children.  WTien  a  child  is  sent  to  me  as  suffering  from  maras- 
mus I  always  exclude  these  diseases,  viz.,  tuberculosis,  congenital 
syphilis,  and  lastly  empyema,  before  coming  to  the  conclusion  that 
the  diagnosis  is  correct.  The  muscles  become  flabby  and  wasted, 
and  the  child  appears  prostrate,  exhausted,  and  suffering  from 
extreme  cachexia.  There  is  usuall}'  some  cough,  either  suppressed 
or  paroxysmal  in  character,  and  the  breathing  is  accelerated,  but 
never  to  the  same  extent  as  we  find  in  pneumonia.  Indeed,  it  is 
surprising  even  when  the  pleura  is  full  of  pus  how  little  real  dyspnoea 
we  find.  There  is  generally  a  rise  of  temperature  of  from  three  to 
four  degrees,  and  it  may  be  very  high,  but  on  the  other  hand, 
especially  in  cases  where  the  emaciation  is  marked  and  in  young 
infants,  there  may  be  no  rise  of  temperature  at  all,  and  it  may  even  be 
subnormal,  which  is  a  very  misleading  sign.  In  ten  of  my  cases 
there  was  either  a  normal  or  subnormal  temperature  during  the 
whole  period  the  child  was  under  observation.  When  an  em- 
pyema has  lasted  a  long  time  without  being  operated  on  there  is 
often  clubbing  of  the  fingers,  and  I  have  on  one  or  two  occasions 
witnessed  these  symptoms  after  a  few  weeks.  A  leucocytosis  of 
from  20,000  to  30,000  is  generallj^  present  when  the  fluid  is  purulent. 
Occasionally  we  find  the  cheeks  flushed  and  the  child  perspiring, 
but  more  often  the  skin  is  pale,  dry,  and  harsh.  It  is  often  men- 
tioned as  helpful  in  the  diagnosis  that  we  find  diarrhoea,  but  my 
experience  does  not  bear  out  this  statement,  and  few  of  my  cases 
suffered  from  this  symptom.  Such,  then,  are  the  symptoms 
characteristic  of  empyema  ;  they  form  a  very  striking  clinical 
picture.  I  shall  refer  very  briefly  to  the  physical  signs,  but  there 
are  one  or  two  points  I  would  like  to  emphasise,  for  though  they  have 
frequently   been   written   about    they  will    bear   repetition.     The 


104  EMTVEMA    IX    CHlI.DkEX 

first  point  I  would  like  to  make  is  that  whenever  we  find  absolute 
dulness  of  a  boardy  character  at  the  base,  accompanied  bv  a  Ikixv 
percussion  note  at  the  apex,  we  should  suspect  a  pleural  ettusion, 
especially  if  we  get  loud,  harsh,  exaggerated  breathing  alxjve  the 
region  of  dulness  and  on  the  opposite  side.  The  sense  of  resistance 
communicated  to  the  percussing  fringes  is  another  point  of  great 
value  in  children,  but  it  requires  some  practice  to  appreciate  the 
full  significance  of  this  sign. 

I  would  further  like  to  lay  stress  on  the  fact  that  it  is  quite 
common  to  get  loud  tubular  breathing  over  a  purulent  effusion  in 
the  child.  To  those  who  are  only  familiar  with  the  interpreta- 
tion of  physical  signs  in  the  adult  this  finding  in  the  child  is  verj' 
misleading,  but  every  one  associated  with  a  children's  hospital 
knows  how  commonly  either  loud  or  distant  tubular  breathing  is 
present  in  these  cases.  Vocal  fremitus  is  of  little  help  in  children, 
the  vibrations  of  the  voice  being  of  too  rapid  a  character  to  l>e 
perceptible  to  the  human  hand.  There  is  of  course  deficient  ex- 
pansion on  the  affected  side,  and  in  many  of  my  cases  there  was 
marked  flattening,  due.  I  suppose,  to  collapse  of  the  lung.  Owing 
to  the  uncertainty  of  many  of  the  physical  signs,  displacement  of 
tlie  heart's  apex  is  a  very  valuable  one  in  the  diagnosis  of  fluid  in 
the  ciiest.  This  displacement  is  more  marked  in  left-sided  effusion, 
and  when  a  considerable  quantity  of  fluid  is  present  we  may  find 
the  apex  beat  in  the  epigastrium,  or  even  as  far  out  as  the  right 
mamman,'  line.  * 

The  complications  of  empyema  are  generally  the  result  of 
further  pneumococcal  infection. 

By  far  the  commonest  complication  was  purulent  jiericardiiis, 
which  was  present  in  40  per  cent,  of  the  fatal  c.ises.  It  was  most 
frequently  associated  with  left-sided  empyema  in  young  infants. 
This  condition  was  frequently  only  susjiected.  and  as  frequently 
altogether  undiagnosed  during  life,  as  friction  was  seldom  if  ever 
detected,  and  the  percussion  area  of  cardiac  dulness  w.is  little 
altered,  owing  to  the  small  amount  of  pus  present  in  the  peri- 
cardium. Pericarclitis  should  always  be  susjx'cted  after  o|x>ration 
wlicn  the  pleura  is  draining  freely,  if  the  child  continues  tej  look 
ill.  with  an  anxious  ap|x-ar.ince,  when  dyspnrea  is  present,  and 
the  pulse  continues  rapid.  Purulent  meningitis  and  purulent 
p'ritonitis  occurred  several  times,  but  I  had  no  cases  of  either 
suppurative  arthritis  or  general  s<'ptica:mia. 

The  diagnosis  l>oth  as  to  the  presence  of  effusion  and  the  nature 
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of  the  fluid  is  frequently  difficult  and  sometimes  impossible  with- 
out the  aid  of  an  exploring  needle,  and  fortunately  the  employ- 
ment of  this  measure  is  attended  with  little  risk,  and  whenever 
there  is  a  patch  of  dulness  which  does  not  clear  up  it  should  be 
had  recourse  to. 

When  there  is  a  reasonable  certainty  that  pus  is  present  the 
needle  may  have  to  be  passed  repeatedly  before  the  fluid  is  struck, 
and  in  some  cases  even  then  it  is  of  too  thick  a  consistence  to  pass 
through  the  needle,  while  in  other  cases  large  masses  of  lymph 
block  the  lumen  and  prevent  the  passage  of  pus.  The  signs  of  the 
presence  of  fluid  on  which  I  place  most  reliance  are  displacement 
of  the  heart,  dulness  of  a  wooden  character  and  accompanied  by 
a  sense  of  resistance  on  percussion  at  the  base,  and  surmounted 
by  an  area  in  which  we  get  a  typmanitic  note.  The  auscultatory 
signs  are  in  my  opinion  of  much  less  value  than  those  obtained  by 
percussion  in  determining  the  presence  of  fluid. 

To  discriminate  between  a  purulent  and  serous  fluid  is  often 
impossible,  though  there  are  many  signs  which  favour  the  presence 
of  pus  rather  than  serum.  It  is  frequently  taught  that  a  hectic 
temperature  is  indicative  of  pus,  but  I  find  as  high  temperatures 
recorded  in  my  serous  as  in  my  purulent  cases.  When  an  effusion 
occurs  in  a  child  under  three,  the  probability  is  strongly  in  favour 
of  its  being  purulent,  as  also  when  it  occurs  subsequently  to  an 
attack  of  pneumonia,  scarlet  fever,  or  other  infectious  disease. 
Other  symptoms  in  favour  of  pus  are  great  emaciation,  sallow  tint, 
pallor  of  the  skin,  puffiness  under  the  eyes,  and  a  marked  leu- 
cocytoses.  The  difficulty  of  differentiating  an  empyema  from  a 
pneumonia  is  immensely  greater  in  the  child  than  in  the  adult. 

In  the  child  we  have  no  expectoration  to  help  us,  and,  as 
already  indicated,  vocal  fremitus  is  of  little  value.  When  to 
this  is  added  the  fact  that  we  frequently  have  loud  tubular 
breathing  over  an  effusion,  the  value  of  an  exploring  syringe  as 
a  diagnostic  help  will  be  appreciated.  The  diagnosis  between 
a  chronic  caseous  pneumonia  and  an  empyema,  both  of  which 
give  the  same  dulness  and  feeling  of  resistance  on  percussion,  is 
frequently  hopeless  without  exploration. 

The  prognosis  of  pleural  effusion  in  children  is  rather  difficult 
to  estimate,  as  the  mortality  from  the  disease  is  largely  determined 
by  the  cause  and  duration  of  the  illness,  and  the  age  of  the  child. 

In  98  cases  I  had  20  deaths,  a  mortality  of  19  per  cent.  Under 
2  years  the  prognosis  is  very  grave,  for  in  30  cases  I  had  11  deaths. 
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a  mortality  of  36  per  cent.  At  this  age  children  seem  to  be  specially 
hable  to  develop  purulent  pericarditis  and  meningitis,  which  are 
very  fatal  complications.  After  2  years  there  is  a  very  marked 
diminution  in  the  mortality,  and  in  68  cases  I  had  9  deaths,  being 
a  death-rate  of  13  per  cent.  Wlien  the  effusion  is  double  the  out- 
look is  most  serious,  for  out  of  4  cases  only  i  recovered,  but  all 
these  cases  were  in  j'oung  infants.  Pneumococcal  cases  o\'er  2 
years  almost  invariably  recovered,  whereas  in  streptococcal  and 
mi.\ed  infections  the  prognosis  was  not  nearly  so  good. 

Thus  out  of  10  deaths  over  2  years  only  3  deaths  occurred  in 
pneumococcal  cases,  wliereas  the  other  7  deaths  were  due  to  cases 
caused  by  other  infections.  Tubercular  empyema  is  fortunately 
a  rare  occurrence  in  the  child,  and  when  it  does  take  place  the 
prognosis  is  not  nearly  so  unfavourable  as  in  the  adult.  Though 
the  immediate  outlook  is  not  nearly  so  bad,  the  risks  of  a  further 
tuberculous  development  must  be  borne  in  mind.  The  longer 
operation  is  deferred  the  worse  the  prognosis,  as  there  is  the  added 
danger  of  the  lung  not  expanding.  The  usual  causes  of  death 
are  bronchitis,  broncho-pneumnnia,  pericarditis,  jx?ritonitis,  and 
septicemia. 

It  should  be  a  cardinal  rule  that  as  stnin  as  we  recognise  the 
presence  of  pus  in  the  pleural  cavity,  it  should  be  evacuated  at 
the  earliest  opportunity.  Success  in  treatment  depends  largely 
upon  its  early  removal,  and  if  we  can  secure  good  drainage  and 
keep  the  ca\ity  free  from  sepsis,  the  risks  of  complications  occurring 
are  greatly  diminished.  I  Ix'lieve  that  the  earlier  the  evacuation 
of  the  chest  takes  place  the  less  chance  is  there  of  the  develop- 
ment of  purulent  pericarditis  and  meningitis,  which  1  consider  are 
in  the  main  due  to  the  long  continuance  of  pus  in  the  pleural  cavity. 
In  most  cases  any  attempt  to  relieve  the  effusion  by  aspirators  is 
a  dangerous  waste  of  time,  and  is  by  no  means  an  efficient  method 
of  treatment,  but  there  are  exceptions  to  this  rule.  In  cases  where 
the  exploring  syringe  has  drawn  off  turbid  serum— by  which  1 
mean  serum  charged  with  pus  cells — I  Jiave  frequently  aspirated 
with  excellent  results.  Then,  again,  it  should  be  tried  in  very  young 
infants  who  are  unable  to  stand  a  serious  operation.  Aspiration 
is  also  useful  when  the  effusion  is  very  large.  It  may  in  such  c;jses 
be  had  recourse  to  on  the  day  previous  to  incision,  so  as  to  avoid 
the  danger  of  syncope  due  to  the  sudden  evacuation  of  a  large 
quantity  of  fluid.  In  small  localised  collections  of  pus  it  is  also 
recommended,  but  I  have  had  no  experience  of  such  cases.     Tlie 
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■objections  to  aspiration  are  that  by  this  means  we  cannot  remove 
all  the  pus,  that  large  masses  of  fibrin  are  left  ;  we  get  no  drainage, 
and  have  generally  to  resort  to  other  measures  later.  As  a  rule  our 
choice  lies  between  resection  of  a  portion  of  rib  and  simple  incision 
of  the  pleura,  and  these  are  points  in  favour  of  each  method.  By 
the  excision  of  a  portion  of  rib  we  undoubtedly  get  better  drainage 
and  less  risk  of  sepsis,  but  on  the  other  hand  it  is  a  most  serious 
operation,  takes  longer  time,  and  causes  greater  shock.  Incision 
of  the  pleura  is  a  very  simple  and  easily  performed  operation,  is 
followed  by  little  shock,  and  the.  drainage  is  usually  sufficient. 
This  method  is  specially  indicated  in  young  infants,  and  should 
the  drainage  prove  defective  or  the  discharge  become  offensive, 
resection  can  always  be  performed  later.  For  many  years  it  was 
my  practice  to  have  all  my  cases  resected,  but  latterly  I  have  had 
equally  good  results  from  simple  incision. 

8  cases  were  aspirated  with    i  death. 
6i      ,,        „     resected       ,,     14  deaths. 
29     „        ,,     incised         ,,       5  deaths. 

It  should  be  an  invariable  rule  to  ascertain  the  presence  of  pus 
before  operating  by  inserting  an  exploring  needle  even  though  pus 
may  have  been  obtained  on  a  previous  occasion.  The  main  danger 
of  the  operation  is  syncope  and  death  from  the  anaesthetic,  and  it 
is  safer  in  young  children  to  trust  to  a  local  aueesthetic.  I  had  one 
death  on  the  operating  table  in  a  young  infant.  The  main  indica- 
tions are  to  have  a  free  incision  and  good  drainage.  The  incision 
should  be  made  in  the  sixth  interspace  in  the  mid-axillary  line, 
and  should  be  two  or  three  inches  long.  When  the  chest  is  full 
of  pus  it  is  better,  after  incising  the  pleura,  to  insert  the  drainage 
tube  at  once  and  apply  the  dressings,  by  this  means  allowing  the 
pus  to  escape  gradually  and  thus  avoiding  a  too  rapid  emptying 
of  the  pleura.  In  the  majority  of  cases  I  believe  the  tube  is  left  too 
long  in  situ  and  causes  a  discharging  sinus.  In  many  cases  it  can 
be  removed  in  a  week  or  ten  days,  and  as  a  rule  does  not  require 
to  be  retained  longer  than  three  or  four  weeks.  In  the  cases  which 
were  resected  the  average  time  the  tube  remained  in  the  wound  was 
twenty-eight  days,  whereas  when  simple  incision  was  practised 
the  average  time  was  thirty-six  days. 
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Discussion 


The  Prisiiuiu  said  the  Society  had  hstened  wth  very  great 
interest  and  pleasure  to  Dr  MeKnlle  Dunlop's  paper,  and,  he 
ventured  to  think,  had  derived  a  great  deal  of  profit  from  it  ;  tliey 
were  much  indebted  to  him  for  bringing  the  subject  forward.  In 
the  few  minutes  at  one's  disposal  it  was  impossible  to  allude  to 
many  of  the  points  raised.  With  regard  to  the  question  of 
diagnosis,  he  quite  agreed  that  percussion  is  far  more  valuable 
than  auscultation — there  is  a  something  in  the  feeling  of  resistance 
in  a  child's  chest  where  there  is  fluid.  Treatment  by  incision  he 
thought  the  most  valuable  ;  one  ought  if  possible  to  avoid  the  more 
serious  operations,  such  as  resection,  from  which  he  had  seen  great 
shock  produced  ;  incision,  in  his  experience,  was  all  that  was 
necessary. 

Mr  Caird  referred  to  the  negative  e%ndence  which  sometimes 
followed  on  using  the  exploring  needle,  owing  to  its  point  entering 
masses  of  fibrin.  He  asked  if  Dr  Melville  Dunlop  had,  under  such 
circumstances,  employed  the  method  of  Dr  Truby  King,  who  recom- 
mended that  the  barrel  of  the  s\Tinge  should  contain  a  little  sterile 
water.  In  the  event  of  a  negative  result  this  clear  fluid  might  be 
introduced,  and  on  withdrawal  was  returned  turbid  or  opalescent, 
thus  demonstrating  the  pathological  condition. 

Dr  John  Thomson  said  he  had  listened  with  great  interest  to 
the  paper,  and  one  or  two  points  had  struck  him.  One  was  with 
regard  to  friction  in  pneumococcal  pericarditis.  Friction  was  very 
uncommon :  he  had  never  come  across  it  at  all,  although  he  had  tried 
in  a  numlx'r  of  cases  where  tliere  was  reason  to  suspect  the  presence 
of  pericarditis.  He  did  not  know  that  there  was  any  explanation 
of  this.  One  point  Dr  Melvilii-  Dunlop  had  not  alluded  to  directly 
was  the  importance  of  the  child's  general  health  in  deciding  the 
question  whether  a  pleurisy  in  a  child  is  to  turn  into  an  empyema 
or  remain  a  serous  pleurisy.  In  private  practice,  where  the  rhildrcn 
are  lietter  nourished,  empyema  was  a  much  less  frequent  (Kcurrence, 
in  his  experience,  than  in  hospital  practice.  Many  wars  ago  when 
in  New  York,  and  visiting  Mount  Sinai  Hospital,  Dr  Scharlau,  the 
physician,  drew  his  attention  to  this  fact  in  a  very  striking  way. 
Mount  Sinai  Hospital  is  maintained  by  Jews,  and  a  large  proixir- 
tion  of  the  children  are  Jews  from  various  parts  of  Europe.     Dr 
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Scharlau  pointed  out  that  these  Jews  have  to  show  a  certain  amount 
of  money  before  being  allowed  to  enter  the  States,  and  they  collect 
it  at  the  expense  of  themselves  and  their  families  ;  the  children  are 
therefore  in  a  bad  state  of  nutrition.  Any  of  these  children  are  apt 
to  get  empyema  if  anj^thing  goes  wrong  with  the  chest.  In  one  ward 
there  were  16  children,  and  8  of  them  had  empyema.  Then,  he 
beUeved  rather  more  in  simple  aspiration  than  Dr  Melville  Dunlop 
did.  It  depended  on  the  state  of  the  child :  he  was  in  favour  of 
aspiration  first  in  a  great  many  of  these  cases.  If  the  child  was«in  a 
very  low  state,  he  did  not  know  that  it  was  worth  while,  but  where 
the  child  has  been  fairly  healthy  before,  he  had  seen  two  or  three 
dozen  cases  where  a  single  aspiration  was  sufficient  to  cure  the 
patient. 

Dr  Goodall  said  on  the  billet  Dr  Melville  Dunlop  had  stated  "  The 
misleading  nature  of  pltysical  signs  as  compared  with  adult  inter- 
pretation." He  would  like  that  to  read  :  "  The  misleading  nature 
of  the  physical  signs  as  compared  with  serous  effusions."  Two  or 
three  times  he  had  seen  cases  of  big  empyemata  where  percussion  dul- 
ness  was  marked,»but  where  there  was  loud  bronchial  breathing.  More 
than  once  in  post-mortems  he  had  seen  cases  where  big  empyemata 
had  not  been  discovered  or  dealt  with  during  life.  Pathologists, 
if  they  cared  to  tell  tales  out  of  school,  he  was  quite  sure  would 
agree  that  this  was  a  fairly  common  experience.  A  month  ago  it 
had  again  been  impressed  upon  him.  A  surgical  colleague  asked 
him  to  see  a  man  who  had  been  operated  on  twice  for  an  obscure 
abdominal  condition — an  intestinal  obstruction.  Nothing  had  been 
found.  There  was  marked  dulness  and  resistance  over  the  chest, 
but  the  bronchial  breathing  was  so  marked  and  loud  it  was  agreed 
to  temporise.  Not  feeling  quite  comfortable,  he  went  to  the  ward 
the  next  day  armed  with  a  syringe  in  order  to  make  a  puncture  if  the 
surgeon  agreed.  He  not  only  heard  that  the  patient  was  dead,  but 
that  there  was  to  be  a  post-mortem.  A  very  big  general  throm- 
bosis of  the  mesenteric  vessels  and  empyema  were  found.  The 
surgeon  and  he  could  not  cast  reflections  at  one  another,  but  no 
doubt  each  thought  a  good  deal  ! 

Dr  Cowan  Guthrie  brought  forward  a  simple  method  which  he 
thought  worthy  of  the  consideration  of  the  Society,  which  might 
be  adopted  in  cases  of  empyema,  and  could  be  performed  under 
local  anasthesia.     In  a  case  of  very  severe  pneumonia  he  injected 
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anti-pneumococcic  scrum.  This  helpt-d  the  child  considerably. 
As  the  symptoms  recurred  later,  anti-pneumoccic  serum  was  again 
injected.  The  pneumonia  passed  off,  but  was  followed  by  extensive 
empyema  or  aspiration.  Pus  was  found  which,  on  examination, 
gave  pneumococci  in  pure  culture.  As  the  pus  once  more  refilled  the 
pleura,  St  Clair  Thomson's  tonsil  forceps  were  introduced  into  the 
tract  left  by  the  aspiratory  needle.  When  the  hjindles  of  the  forceps 
were  squeezed,  an  ojpening  was  made  into  the  pleura,  and  the  whole 
of  the  pus  evacuated.  Into  the  opening  thus  made  the  little  finger 
was  introduced,  and  then  another  finger  still  further  dilating  the 
opening,  and  finally  two  drainage  tubes  were  introduced.  The  child 
made  an  excellent  recovery. 

Dr  James  Ritchie  agreed  with  the  previous  speakers  that  they 
were  much  indebted  to  Dr  Melville  Dunlop.  While  the  pajx-r 
was  being  read  the  same  thought  occurred  to  him  as  to  Dr  John 
Thomson,  namely.  What  was  the  health  of  those  children  wlu) 
developed  empyema  ?  Because,  as  far  as  his  e.xperience  went, 
empyema  was  not  common  in  private  practice.  He  would  like  to 
know  what  size  of  needle  Dr  Melville  Dunlop  used,  whether  large 
or  small.  Personally  he  always  used  a  large  needfe  with  a  perfora- 
tion at  the  side,  so  that  if  anything  hapjx-ns  at  the  jioint  there  is 
still  the  hole  at  the  side.  He  agreed  with  Dr  John  Thomson  that  it 
was  a  wise  thing  to  use  aspiration  first  of  .ill.  Personally  he  would 
suggest  that  in  young  children  aspiration  should  l>e  tried  twice. 
Pus  in  an  adult  should  Ix;  at  once  removed  by  operation.  The  re- 
marks as  regards  incision  and  resection  had  interested  him  greatly. 

Dr  Melville  Dunlop,  in  reply,  thanked  the  Society  for  tlie  very 
attentive  hearing,  and  the  kind  manner  in  which  his  pajx>r  had 
been  received.  H  he  had  known  of  the  Truby  King  process  referred 
to  by  Professor  Caird,  it  would  have  saved  liim  a  very  great  ajnount 
of  anxiety  in  many  cases.  One  case  in  particular  he  rememlx-red, 
in  which  he  was  convinced  there  was  pus  in  the  child's  chest.  The 
exploring  needle  was  passed  nine  times,  hut  no  pus  w.xs  withdrawn  ; 
feeling  certain,  however,  that  pus  was  present,  he  asked  .Mr  Stiles 
to  operate  ;  Ix^fore  doing  so  Mr  Stiles  passed  a  needle  in  five  different 
places,  but  without  securing  pus.  It  was  nevertheless  agreed  to 
t)pc-rate.  The  pleura  was  opened,  a  piece  of  rib  was  resected,  but 
still  no  pus  made  its  appearance.  The  finger  was  then  introduced 
into  the  thorax,  and  a  l.irge  lump  of  fibrin  extracted,  which  was 
followed  by  .in  enormous  flow  of  pus. 
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He  agreed  with  Dr  John  Thomson  that  the  bearing  of  friction 
was  a  very  unusual  occurrence  in  purulent  pericarditis  in  the 
child  ;  and  also  that  empyema  occurred  very  seldom  indeed  in 
private  practice.  He  was  sorry,  however,  to  disagree  with  both  Dr 
John  Thomson  and  Dr  Ritchie  that  aspiration  was  an  advisable 
operation  in  empyema,  except  in  the  instances  referred  to  in  his 
paper,  \az.,  in  very  young  children,  and  when  there  was  a  localised 
collection  of  pus.  He  had  aspirated  in  a  large  number  of  cases  of 
empyema,  but  was  sorry  to  say  that  in  the  majority  of  these  cases 
he  had  later  to  have  the  chest  incised  or  resected. 

With  regard  to  Dr  Goodall's  remarks  on  auscultation,  he  had 
not  sufficient  knowledge  of  empyema  in  the  adult  to  offer  any 
criticism. 

In  reply  to  Dr  Ritchie's  question,  he  always  used  a  needle  wth 
a  large  lumen,  but  even  then  often  failed  to  get  the  pus,  owing  to 
blocking  of  the  lumen. 


2.  OBSERVATIONS  ON  THE  PATHOLOGY  AND  ETIOLOGY 
OF   DUODENAL  ULCER 

By  D.   P.   D.   WiLKlE,   Ch.M,,   F.R.C.S., 
Assistant-Surgeon,  Edinburgh  Royal  Infirmary 

Ten  years  ago  duodenal  ulcer  was  regarded  as  a  rare  and  obscure 
if  somewhat  dangerous  malady,  now  we  know  it  to  be  one  which 
not  only  is  of  frequent  occurrence,  but  can  usually  be  diagnosed 
and  successfully  treated.  The  credit  for  this  new  knowledge 
belongs  to  surgery,  and  the  names  of  W.  J.  Mayo,  Moynihan,  and 
Mayo  Robson  must  always  be  associated  with  this  advance. 

The  importance  of  studying  the  pathology  of  the  living,  which 
Moynihan  has  done  so  much  to  emphasise  and  illustrate,  can 
hardly  be  over-estimated.  At  the  same  time  it  must  be  allowed 
that  this  study  has  its  limitations  as  well  as  its  great  advantages, 
and  that  it  may  even,  in  the  case  of  duodenal  ulcer,  be  usefully 
supplemented  by  post-mortem  room  observations. 

I  have  therefore  little  diffidence  in  bringing  before  you  certain 
facts  which,  though  supplemented  by  evidence  from  other  sources, 
were  gained  mainly  from  the  post-mortem  room.  During  the  past 
three  years  I  have,  through  the  courtesy  of  the  pathologists  of  the 
Edinburgh   Royal   Infirmary,  had  the  opportunity  of  examining 
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for  duodenal  ulcer  and  falctors  bearing  thereon  at  some  490  p<5St- 
mortems.*  In  this  number  I  have  met  with  41  cases  of  duodenal 
ulcer.  In  only  six  cases  had  the  duodenal  condition  any  direct 
connection  with  the  death  of  the  patient — three  deaths  occurring 
after  operation  for  perforated  duodenal  ulcer,  one  from  a  perfora- 
tion not  operated  on,  and  two  after  gastro-enterostomy  fur  a 
chronic  duodenal  ulcer.  In  only  six  cases  had  a  diagnosis  of 
duodenal  ulcer  Ijeen  made  before  death,  and  all  of  these  had  l>cen 
subjected  to  operation.  At  first  sight  this  fact  would  seem  to 
lend  colour  to  the  view  that  the  diagnosis  of  duodenal  ulcer  is  by 
no  means  so  easy  as  many  would  have  us  believe.  Whilst  it  is 
true  that  in  several  of  these  cases  a  large  chronic  ulcer  with  a 
marked  stenosis  of  the  duodenum  was  found,  without  there  Ix'ing 
any  reference  to  digestive  disturbance  in  a  carefully  taken  case- 
record  from  the  wards,  it  must  be  borne  in  mind  that  most  of  the 
patients  had  Ix^en  under  treatment  for  some  otlier  severe  and 
eventually  fatal  malady,  the  symptoms  of  which  overshadowed 
and  obscured  those  of  the  duodenal  lesion.  At  the  same  time,  in 
one  or  two  cases  where  a  chronic  ulcer  was  found  in  the  duodenum, 
it  could  Ix?  confidently  stated  that  it  had  caused  during  life  none 
of  the  typical  symptoms  which  we  associate  with  the  condition. 
There  would  appear  to  be  a  variety  of  ulcer,  which  might  be  termed 
"  silent  "  duodenal  ulcer,  that  may  attain  considerable  size,  and 
may  even  cause  death  by  lux-morrhage  or  perforation,  without 
producing  any  noteworthy  symptoms.  It  was  remarkable  tliat 
the  subjects  of  this  "  silent  "  type  of  duodenal  ulcer  were  generally 
old  people  with  arteriosclerosis,  and  in  most,  though  not  all.  of 
them  the  ulcer  was  situated  on  the  posterior  wall  of  the  dumUnum. 
In  the  Edinburgh  statistics  *  on  |x-rforated  duodenal  ulcer  there 
were  among  the  200  cases  recorded  17  in  which  no  history  of 
digestive  trouble  previous  to  the  sudden  perforation  could  be 
elicited.  Grulx-r,  from  very  extensive  ix>st-moricm  rwim  observa- 
tions. al«o  found  that  75  per  cent,  of  tlie  duodenal  ulcers  found 
after  death  had  not  lieen  diagnosed  during  life.  .After  making 
allowance  for  the  s]xcial  diflkulties  in  obtaining  a  complete  and 
accurate  history  in  many  of  these  cases,  it  Wius  still  clear  from 
both  these  statistical  studies  that  a  chronic  duoden.al  ulcer  might 
exist  without  giving  rise  to  the  clinical  picture  whidi  we  regard 
as  typical  of  this  malady.     Grulx'r*  in  his  analysis,  also  noted  the 

•  It  shoiilil  Ik-  statcti  that  these  reprc»ente<l  Ivarcly  one-half  of  the  total 
lx>st-mortcins  during  that  period. 
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frequency  of  symptomless  duodenal  ulcer  in  old  people  with 
arteriosclerosis.  It  must,  I  think,  be  allowed  that  the  last  word 
on  the  diagnosis  of  duodenal  ulcer  has  not  been  spoken.  The 
syndrome  pylorique,  so  clearly  described  by  Soupault,'  resembling 
as  it  does  *^ery  closely  the  symptom-complex  of  duodenal  ulcer  as 
defined  by  Moynihan,  may  be  and  usually  is  associated  with  the 
presence  of  a  duodenal  ulcer,  but  not  always  is  this  the  case.  This 
syndrome  pylorique  would  appear  to  be  the  clinical  expression  of 
an  irritable  condition  of  the  pyloric  musculature  favouring  spas- 
modic contraction,  a  condition  to  my  mind  associated  no  less 
with  the  etiology  than  with  the  symptomatology  of  duodenal 
ulcer.  The  syndrome  pylorique  may,  however,  be  associated  with 
ulcer  on  the  gastric  side  of  the  pylorus,  and  there  must  be  few 
surgeons  who  have  not  had  the  experience  of  opening  the  abdomen 
of  a  patient  whose  symptoms  were  those  which  are  usually  regarded 
as  typical  of  duodenal  ulcer,  and  of  finding  an  ulcer  in  the  lesser 
curvature  of  the  stomach. 


Morbid  Anatomy 

Site  of  Ulcers. — In  all  the  41  cases  the  lesion  was  situated  in 
the  first  part  of  the  duodenum,  and  with  two  exceptions  within 
one  inch  of  the  pylorus.  In  regard  to  the  exact  situation  of  the 
ulcers  in  the  first  part  of  the  duodenum,  it  was  found  that  in  9 
cases  the  ulcer  was  on  the  anterior  wall,  from  half  to  three-quarters 
of  an  inch  beyond  the  pylorus  ;  in  12  cases  it  was  on  the  posterior, 
and  in  other  12  there  was  an  ulcer  on  both  anterior  and  posterior 
walls  directly  opposite — ^the  "  kissing  ulcers  "  as  described  by 
Moynihan  (Fig.  i).  In  5  cases  the  ulcer  was  at  the  upper  part  or 
roof  of  the  duodenum  just  beyond  the  pylorus,  whilst  in  one  case, 
a  female  subject,  a  large  ulcer  occupied  the  lower  wall  of  the 
duodenum,  extended  on  to  the  posterior  wall  and  invaded  the 
pylorus. 

In  21  cases  there  was  but  one  ulcer,  in  16  two  ulcers,  and  in  4 
moi"e  than  two  ulcers. 

These  figures  differ  from  those  taken  from  operation  records, 
in  the  relatively  large  number  of  ulcers  on  the  posterior  wall  which 
they  embrace,  in  the  large  proportion  of  cases  with  multiple  ulcers, 
and  most  notably  in  the  relative  frequency  of  the  "  kissing  "  type 
of  ulcer  which  they  illustrate. 

In  some  of  the  cases  where  an  ulcer  of  fair  size  was  found  on 
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the  fwstcrior  wall,  when  the  duodenum  was  opiened,  no  suspicion 
of  its  presence  had  been  aroused  by  a  careful  examination  of  the 
unopened  gut.  The  impression  left  by  such  cases  is  that  this  type 
of  ulcer  must  be  frequently  overlooked  at  operation,  and  the  ques- 
tion arises  whether  in  doubtful  cases  the  duodenum  shguld  not  be 
ojjened  and  the  mucous  asf)ect  of  the  posterior  wall  insjx'cted. 

In  5  cases  of  this  series,  besides  the  duodenal  lesion,  one  or 
more  gastric  ulcers  situated  on  the  lesser  curvature  some  distance 
from  the  pylorus  were  fourid. 

Acute  and  Chronic  I'lcer. — In  regard  to  distinguishing  aciite 
from  chronic  duodenal  ulcer,  it  is  not  so  easy  to  speak  with  assur- 
ance as  it  is  in  the  case  of  gastric  ulcer.  This  is  particularly  true 
of  ulcers  situated  on  the  anterior  wall  of  the  duodenum,  as  in 
many  cases  ulcers,  which  from  the  outside  show  evidences  of 
chronicity,  when  \'iewed  from  the  mucous  aspect,  closely  resemble 
acute  ulcers.  Chronic  ulcers  on  the  fHjsterior  and  postero-sujjerior 
walls  of  the  duodenum  are  usually  more  easily  recognised,  resem- 
bling, a>  they  often  do,  the  large  crater-like  ulcers  found  in  tlte 
stomach.  Thus  although  it  was  perfectly  easy  to  say  in  some 
cases  that  the  ulcer  was  of  long  standing,  and  in  others  that  it 
was  definitely  acute,  one  hesitated  in  a  certain  numlxT  to  ventUR" 
an  opinion  as  to  the  duration  of  the  lesion.  Mayo.*  from  an  exami- 
nation of  ulcers  excised  from  the  anterior  wall  of  the  duodenum 
during  life,  was  surprised  to  find  how  small  and  shallow  were 
ulcers  which  from  the  outside  gave  all  the  appearance  of  chronicity. 
The  following  table  indicates  roughly  the  condition  found  among 
the  66  ulcers  present  in  these  41  cases  : — 

Table  I 

Acute.  Chronic.  Doubtful  .\ge.  Healing  or  Hc.%1ci1. 

I(>  26  II  13 

Those  in  column  4  of  Table  I  might  jx-rhajis  with  justice  Iv  classed 
among  the  acute  variety,  which  is  undoubtedly  of  frequent  occur- 
rence. The  tendency  of  this  variety  in  jierforate  has  Ixtn  duly 
emphasised  by  Grw  Turner.* 

Etiology  of  Diudknal  Ulcer 

The  essential  factor  for  the  formation  of  a  duodenal  as  of  a 
gastric  ulcer  is  that  a  portion  of  the  mucost  be  so  devitalised  that 


BV   MR    D.    1'.    D.    WILKIE  205 

it  may  be  digested  and  leave  a  breach  of  surface.  For  this  initial 
devitalisation  various  causes  have  been  assigned,  e.g. — (i)  the 
lodging  of  an  ernbolus  in  an  arteriole  in  the  duodenal  wall  ;  (2) 
venous  embolism,  the  embolus  arising  in  the  portal  venous  system 
and  being  carried  in  retrograde  fashion  up  a  duodenal  vein  ;  (3) 
toxic  devitalisation  of  the  mucosa,  the  result  of  some  toxin  circulat- 
ing in  the  blood  causing  a  degeneration,  not  only  of  the  lining 
epithelium  of  the  bowel,  but  of  the  endothelium  of  the  capillary 
blood-vessels,  so  that  small  haemorrhages  take  place  and  determine 
local  areas  of  lowered  resistance  ;  {4)  reflex  nervous  spasm  of  the 
vessels  or  of  the  muscularis  mucosa  causing  small  haemorrhages 
into  the  mucous  membrane.  I  have  sought  carefully  for  evidence 
in  support  of  these  theories  in  36  of  the  41  cases  which  I 
examined. 

Whilst  arterial  embolism  may  occasionally  be  the  cause  of  an 
acute  duodenal  ulcer,  there  is  no  evidence  that  it  is  the  usual  mode 
of  origin  of  such  ulceration.  In  one  case  of  my  series  where  from 
endocarditis  multiple  emboli  had  been  scattered  throughout  the 
arterial  system,  an  acute  ulcer  in  the  first  part  of  the  duodenum, 
surrounded  by  a  zone  of  venous  engorgement,  was  apparently  of 
embolic  origin. 

Von  Eiselsberg  first  suggested  that  an  embolus  from  a  throm- 
bosed omental  vein  might  be  carried  in  retrograde  fashion  up  a 
gastric  or  duodenal  vein  and,  lodging  in  the  venous  plexus  of  the 
mucosa  or  submucosa,  cause  localised  infarction  of  the  mucous 
membrane  and  thus  an  ulcer.  Such  a  sequence  of  events  has  been 
shown  experimentally  to  be  possible,^  and  is  a  probable  cause  of 
some  cases  of  sudden  haematemesis  occurring  after  an  abdominal 
operation  in  which  portions  of  omentum  have  been  ligated.  There 
is  little  or  no  evidence,  however,  to  show  that  it  is  a  usual  cause 
of  either  gastric  or  duodenal  ulcer.  In  spite  of  careful  search  I 
could  find  no  facts  in  support  of  this  theory  in  any  of  the  cases 
in  this  series. 

It  is  probable  that  a  toxic  degeneration  or  necrosis  of  the 
mucosa  or  of  the  lymph  follicles  of  the  duodenum,  followed  by  an 
active  digestion  of  the  devitalised  tissue,  is  the  most  frequent  cause 
of  acute  ulceration.  The  source  and  nature  of  the  toxin  may  vary 
widely  ;  thus  the  products  of  tissue  autolysis  circulating  in  the 
blood  cause  degeneration  in  the  parenchyma  of  various  organs, 
among  others  the  stomach  and  duodenum,  and  in  the  latter  viscera 
the  presence  of  digestive  juices  lends  to  digestion  of  the   degene- 
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rated  tissue  and  thus  to  ulceration.  It  is  not  surprising,  therefore, 
that  in  patients  dying  some  days  after  extensive  bums  gastric  and 
duodenal  ulcers  should  sometimes  l)e  found.  In  2  of  the  41  cases 
here  dealt  with,  death  resulted  from  widespread  superficial  bums, 
in  the  one  case  five,  and  in  the  other  twelve  days  after  the  accident 
(Fig.  2).  In  each  an  acute  duodenal  ulcer  of  about  8  mm.  diameter 
was  found,  and  in  the  stomach  great  congestion,  with  suj^rficial 
erosions  of  the  mucosa.  In  the  majority  of  cases,  however,  there 
was  evidence  of  a  primary  cause  within  the  abdomen,  usually  in  the 
ileum,  colon,  or  appendix. 

In  two  instances  where  death  resulted  froni  acute  intestinal 
obstruction  (small  intestine)  an  acute  ulcer  was  found  in  the  first 
part  of  the  duodenum. 

In  four  cases,  all  of  chronic  duodenal  ulcer,  there  was  definite 
evidence  of  stasis  in  the  small  intestine,  i.e.  the  ileum  was  dilated 
and  hypertrophicd  above  an  area  involved  in  adhesions.  In  three 
of  these  cases,  from  the  distribution  of  the  adliesions  whicji  crippled 
the  small  intestine,  it  was  obvious  that  the  primary  inflammatory 
focus  had  been  in  the  appendix. 

In  four  cases,  three  of  chronic  and  one  of  acute  ulcer,  the 
patients  had  died  from  peritonitis  resulting  from  acute  appendi- 
citis. In  each  instance  there  was  a  history  of  attacks  of  a|)ix>ndi- 
cular  trouble  previous  to  the  fin<al  and  fatal  attack.  In  a  fifth  case, 
that  of  a  woman  who  had  died  of  mitral  disea.se  and  bronchitis,  an 
acutely  inflamed  appendix  with  localised  peritonitis  was  found, 
and  in  the  duodenum  there  were  two  large  acute  ulcers  on  the 
posterior  wall.  In  a  sixth  ca.se,  where  the  patient  died  after  opi-ra- 
tion  for  perforated  duoden<^l  ulcer,  the  distal  end  of  the  apjxndix 
was  tense  and  club-shaped  and  contained  pus. 

In  fifteen  cases  the  most  striking  abnormality  within  t la- 
abdomen  was  the  condition  of  the  colon,  and  although  a  large 
numlx-r  of  different  morbid  conditions  were  repri>sented  in  this 
group  of  cases,  the  one  factor  common  to  them  all  w;is  f;ecal  accumu- 
lation. In  II  cases  there  was  an  actual  anatomical  imixdiment 
at  some  part  of  the  colon,  in  the  remaining  4  there  was  merely 
great  dilatation  of  the  proximal  part  of  the  colon.  In  3  of  the  latter 
the  cecum  was  prolapsed,  dilated,  and  filled  with  scybalous  f.xral 
masses  ;  in  the  fourth  case,  that  of  a  woman  whose  Ixiwels  had  acted 
only  once  a  ft)rtnight,  the  c;ccum  occupied  tlie  whole  of  the  lower 
p:irt  of  the  abdomen,  Ixing  filled  with  a  great  quantity  of  jiutty- 
like  fxcal  matter,  whilst  the  distal  p.m  ,,f  thr  ,.,l.,n  «  ,.  vi,,,!,),.,! 
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■with  diverticula  of  varied  size,  most  of  tliem  containing  hard  faecal 
concretions. 

Analysing  the  ii  cases  in  which  a  mechanical  obstacle  to  the 
fsecal  passage  was  present,  we  find  that  in  6  cases  the  obstruction 
was  in  the  proximal  part  of  the  colon,  and  in  5  in  the  distal  part. 
In  all  the  former  the  impediment  consisted  in  cicatrised  pericolic 
bands  constricting  the  ascending  colon  and  having  led  to  marked 
•dilatation  of  the  caecum  below.  In  one  of  them  there  was  in  addi- 
tion a  localised  pericolic  abscess,  and  a  leak  from  this  had  led 
to  fatal  peritonitis.  The  pericolic  bands  here  referred  to  were  riot 
merely  the  congenital  parieto-colic  folds  so  frequently  met  with 
where  no  evidence  of  stasis  is  present,  but  they  were  fibrous  bands 
definitely  constricting  the  gut.  Whether  they  were  the  cause  or 
the  result  of  stasis  is  a  matter  on  which  opinions  may  differ.  In 
the  second  group,  where  the  obstruction  was  in  the  distal  part  of 
the  colon,  a  variety  of  conditions  was  included.  In  one  case 
there  was  an  annular  cancerous  stricture  of  the  pelvic  colon  of  a 
very  fibrous,  scirrhous  type,  surrounded  by  numerous  dense  adhe- 
sions, and  \\dth  great  dilatation  and  hypertrophy  of  the  colon  above. 
In  two  cases  a  very  pronounced  degree  of  Payr's  disease,  or  fusion 
of  the  distal  half  of  the  transverse  colon  to  the  descending  colon, 
was  present,  and  had  led  to  great  retention  in  the  colon  above. 
In  one  case  the  colon  had  not  rotated  and  was  lying  on  the  left 
side  of  the  abdomen,  the  small  intestine  occupying  the  right  side. 
In  this  case  the  distal  half  of  the  colon  was  so  matted  in  dense 
adhesions  that  the  various  parts  of  it  could  only  with  difficulty 
be  identified.  The  caecum  was  enormously  dilated,  and  hid  from 
view  all  the  small  intestine.  In  the  fifth  case  the  impediment 
resulted  from  a  glueing  of  an  unusually  long  pelvic  colon  to  the 
mesentery  of  the  ileum  by  dense  fibrous  adhesions.  The  fixation 
of  the  pelvic  loop  had  evidently  interfered  with  the  passage  of 
content  through  the  colon,  to  judge  from  the  accumulation  of 
hardened  faeces  in  the  gut  above.  In  two  cases  there  was  also 
pronounced  cirrhosis  of  the  liver. 

In  three  cases  there  was  no  post-mortem  evidence  of  trouble  in 
the  abdomen  other  than  the  chronic  duodenal  ulcer,  and  it  is  of 
interest  that  in  each  death  was  due  to  some  form  of  cardio-vascular 
disease.  From  these  observations  I  have  become  convinced  that 
some  definite  relationship  does  exist  between  morbid  conditions  in 
the  lower  bowel  and  duodenal  ulcer.  From  the  varied  character 
■of  the  lesions  found  in  the  colon  I  think  that  it  may  be  justly  argued 
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that  the  duodenal  is  the  secondary  lesion,  and  this  in  spite  of  the 
fact  that  the  constipation  so  regularly  found  in  cases  of  duodenal 
ulcer  frequently  disappears  after  a  gastro-cnterostomy.  Wliat 
exactly  the  nature  of  the  relationship  between  the  two  conditions  is 
is  not  so  clear.  Whether  it  be  that  toxic  absorption  produces  a 
reduction  of  the  antipeptic  content  of  tlie  blood,  as  Katzenstein  ' 
suggested  and  Lieblein  *  has  shown  to  exist  in  cases  of  gastric  and 
duodenal  ulcer  ;  whether  it  be  a  primary  action  on  the  duodenal 
mucosa  through  the  blood  or  only  indirectly  through  damage  to  the 
liver,  as  the  exjjeriments  of  Gundermann  •  suggest,  is  uncertain. 
I  am  inclined  to  think,  however,  that  it  is  in  a  combined  action 
through  the  blood  and  througli  the  autonomic  nervous  sN-stem  that 
the  connection  is  established. 

Rossle,*"  who  recently  published  the  results  of  a  similar  investi- 
gation to  that  which  I  have  been  carrying  out,  was  struck  by  the 
frequent  association  of  chronic  appendicitis  and  duodenal  ulcer — 
i6  times  in  33  cases.  He  lielieves  the  connection  Ix-tween  the  two 
conditions  to  Ix;  through  the  ner\'ous  system,  the  irritation  of  the 
clironically  inflamed  appendix  producing  an  irritable  condition 
of  the  autonomic  nervous  system,  expressed  in  the  h\TX'rsecretion, 
the  hypermotility.  and  the  tendency  to  spasmodic  contractions  of 
the  gastric  and  duodenal  walls  in  the  regions  of  the  pylorus.  The 
intensely  interesting  observations  on  the  autonomic  nervous 
systen^  and  the  effect  of  drugs  thereon  recorded  of  recent  years  by 
Miiller,"  Eppinger  and  Hess,'*  Petr6n  and  Thorling,"  and  others, 
and  particularly  the  facts  noted  by  Von  Bergmann  •*  regarding  the 
irritability  of  this  system  and  the  increased  vagotonus  in  cases  of 
gastric  and  duodenal  ulcer,  are  of  importance  in  this  connection,  and 
there  is  some  evidence  to  show  that  toxic  absorption  from  the  colon 
has  a  definitely  vagotonic  influence.  The  periodicity  of  the 
symptoms  of  duodenal  ulcer,  the  effect  of  worr^',  over-fatigue,  and 
of  chills  and  vasomotor  disturbances  in  determining  the  onset  of  a 
fresh  attack  all  point  to  the  imjiortance  of  the  nervous  factor  in 
duodenal  ulcer.  The  irritable  state  of  the  autonomic  ner\'ous 
system  induced  and  kept  up  by  a  chronic  lesion  in  the  appendix  or 
colon  readily  explains  those  conditions  of  ap]x>ndix  and  colon 
dyspepsia,  whidi  in  many  cases  are  the  forerunners  of  gastric  and 
duodenal  ulcers.  Whether  we  must  jiostHlate  an  initial  toxic 
necrosis  of  the  mucosa  or  its  lymph  follicles,  or  whether,  as  Beneke  " 
and  Rossle  maintain,  ha;morrhagic  erosions  may  occur  and  dewlop 
into  ulcers  merelv  from  reflex  spasmodic  contraitiuns  of  ilir  inii>.i  n- 
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laris  mucosae,  is  a  matter  more  of  scientific  than  of  practical  interest. 
The  important  chnical  point  is,  that  from  morbid  conditions  in  the 
lower  bowel  functional  and  actual  organic  changes  in  the  gastro- 
duodenal  area  may  result,  and  that  treatinent,  whether  medical  or 
surgical,  must  be  directed  to  first  causes  as  well  as  to  secondary 
results. 


Site  of  Duodenal  Ulcer 

The  most  striking  feature  of  duodenal  ulcer  is  the  regularity 
with  which  it  is  found  in  certain'  well-defined  positions.  The 
characteristic  positions  on  the  anterior  and  posterior  waUs  half 
an  inch  beyond  the  pylorus  claim  probably  85  per  cent,  of  all 
duodenal  ulcers.  The  roof  of  the  duodenum  just  beyond  the 
pylorus  is  the  other  common  site,  whereas  the  remainder  of  the 
first  part  of  the  duodenum,  although  frequently  the  seat  of  scars 
of  healed  acute  ulcers,  is  seldom  found  involved  by  a  chronic  ulcer. 
Several  facts  may  be  mentioned  which  have  a  bearing  on  this 
curiously  selective  character  of  duodenal  ulceration. 

Embryologically,  the  first  part  of  the  duodenum  resembles  the 
stomach  in  that  it  arises  from  the  foregut.  Its  mucous  lining 
differs  from  that  of  the  rest  of  the  duodenum  in  being  pActically 
devoid  of  folds.  Further,  this  part  of  the  duodenum  is  rich  in 
lymph  follicles,  and  there  is  some  evidence  that  many  acute  duodenal 
ulcers  originate  in  the  breaking  down  of  such  follicles.  This  fact 
was  borne  in  on  me  forcibly  by  the  case  of  a  boy,  aged  11,  who  died 
under  the  anaesthetic  during  an  operation*  for  intestinal  obstruc- 
tion. A  coil  of  small  intestine  had  been  loosely  snared  by  an 
omental  adhesion  to  an  old  inflamed  appendix.  At  the  post- 
mortem it  was  found  that  the  boy  had  a  very  pronounced  degree 
of  status  lymphaticus.  The  lymph  follicles  in  the  pyloric  end  of 
the  stomach  and  first  part  of  the  duodenum  stood  out  prominently, 
and  on  the  anterior  wall  of  the  duodenum,  half  an  inch  beyond 
the  pylorus,  was  an  ulcer  of  some  duration,  whilst  on  the  posterior 
wall  just  opposite  was  the  scar  of  a  healed  ulcer.  In  acute  infec- 
tions, such  as  appendicitis,  which  have  ended  fatally,  even  though 
there  be  no  duodenal  ulcer,  microscopic  examination  of  the  wall 
of  the  first  part  of  the  duodenum  frequently  shows  breaking  down 
of  the  central  parts  of  the  lymph  follicles  (see  Figs.  3  and  4). 

Exposure  to  Acid  Content. — Radioscopy  has  shown  that  when 
food  is  taken  into  the  stomach,  almost  immediately  some  of  it 
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is  passed  on  into  the  first  part  of  the  duodenum,  and  tliat  this 
onward  passage  is  unusually  rapid  in  cases  of  duodenal  ulcer.  On 
entering  the  roomy  duodenal  vestibule  there  is  a  slight  pause  in 
the  onward  course,  and  this  gives  the  well-known  appearance  of 
the  '.'  duodenal  cap  "  first  described  by  Cole.**  In  cases  of  duodenal 
ulcer  this  delay  in  the  first  part  of  the  duodenum  is  more  marked 
than  normal,  suggesting  that  there  is  some  obstruction  to  the 
normal  process  of  feeding  of  the  more  distal  duodenum  from  the 
loaded  vestibule,  which  Cole  regards  as  a  reservoir.  Sclmiieden  " 
and  Dunkeloh  have  laid  great  stress  on  this  retention  of  acid  chyme 
from  the  stomach  in  the  firsts  part  of  the  duodenum  in  regard  to 
the  etiology  of  chronic  duodenal  ulcer.  Obstruction  at  the  first 
duodenal  angle  is,  according  to  Quimby,'*  a  very  common  cause  of 
gastric  dilatation — it  would  certainly  seem  to  be  a  contributing 
cause  of  duodenal  ulcer.  Kreuzfuchs  *'  has  shown  that  in  cases  of 
uncomplicated  duodenal  ulcer,  whilst  there  is  almost  invariably 
hypermotility  of  the  stomach,  with  rapid  emptying  of  the  organ 
in  the  first  hour  or  two  after  a  meal,  a  certain  residue  of  what 
appears  to  be  the  coarser  part  of  the  food  remains  for  a  longer 
period  in  the  stomach.  The  initial  period  of  active  peristalsis  and 
open  pylorus  is  succeeded  by  a  period  of  pyloric  spasm  with  the 
escape  of  but  small  quantities  of  a  hyjxracid  content  into  the 
duodenum.  This  is  the  period  of  late  or  hunger-pain  so  character- 
istically relieved  by  alkalies  and  lx>lladona.  The  primary  stasis 
of  a  moderately  acid  content  and  the  later  arrival  of  small 
quantities  of  a  hyperacid  chyme  are  imp<irtant  factors  in  deter- 
mining ulceration  in  the  duodenal  vestibule  should  any  devitalised 
area  of  its  mucosa  Ix-  present. 

Moynihan  -"  expresses  the  opinion  that  the  constancy  with 
which  chronic  duodenal  ulcer  is  found  on  the  anterior  wall  just 
beyond  the  pylorus  is  probably  to  Ix-  explained  by  the  impinging 
of  the  acid  chyme  on  this  spit  as  it  is  ejected  from  the  stomach. 
The  ulcer  frequently  found  on  the  posterior  wall  just  opp<isite  the 
anterior  one  he  regards  as  a  "  kissing  "  or  contact  ulcer.  In  regard 
to  the  first  of  these  explanations,  it  is  based  on  the  view  that  "  an 
enormous  preponderance  of  ulcers  occur  on  the  anterior  wall." 
Post-mortem  evidence  does  not  confirm  this  view,  which  is  ba.scd 
on  the  examination  of  the  duodenum  from  its  external  aspect.  In 
regard  to  the  so-called  "  kissing  ulcers,"  I  think  it  is  very  doubtful 
that  they  are  contact  ulcers.  The  active  secretion  which  occurs 
in  the  duodenum,  together  with  the  fact  that  gas  is  very  often 
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present  as  well,  make  it  unlikely  that  the  anterior  and  posterior 
walls  can  for  any  length  of  time  be  sufficiently  closely  in  contact  to 
permit  of  direct  infection. 

Blood-Supply  of  First  Part  of  Ditodcniim. — In  a  former  paper 
I  ^^  suggested  that  the  blood-supply  of  this  area  of  the  duodenum 
might  be  responsible  for  the  characteristic  distribution  of  chronic 
ulcers.  The  situations  of  both  the  anterior  and  posterior  ulcers 
correspond  closely  to  the  proximal  boundaries  of  the  areas  supplied 
by  the  anterior  and  posterior  branches  of  the  supraduodenal  artery. 
The  anastomosis  of  the  branches  of  this  vessel  with  surrounding 
vessels,  and  especially  with  pyloric  arterioles,  is  of  the  most  sparing 
description.  Any  factor,  such  as  arteriosclerosis,  tension  on  the 
vessel,  or  spasm  of  the  muscular  coats  of  the  bowel,  which  inter- 
feres with  this  vascular  unit,  will  favour  ulceration  at  the  periphery 
of  the  area  supplied  by  it,  and  in  the  subjects  of  duodenal  ulcer 
the  presence  of  such  a  factor  is,  I  hope  to  show,  not  mere  theory. 
Further,  the  local  endarteritis  of  the  terminal  branches  which 
results  from  ulceration  in  the  duodenal  wall  must  certainly  tend 
to  delay  healing  and  to  favour  recurrence  when  healing  does  occur. 
The  hyperaemia  of  the  peritoneal  coat  over  a  duodenal  ulcer  so 
constantly  seen  at  operations  after  the  duodenum  has  been  handled 
or  exposed  to  the  air  for  some  minutes  cannot  be  taken  as  an  index 
of  the  blood-supply  of  the  whole  thickness  of  the  duodenal  wall 
at  this  area  under  normal  conditions  with  the  patient  in  the  erect 
attitude. 

Sex  Incidence  of  Duodenal  Ulcer 

The  relative  frequency  of  duodenal  ulcer  in  the  male  as  com- 
pared with  the  female  sex — in  the  operation  statistics  of  Mayo 
and  Moynihan  it  was  approximately  4  to  i — was  upheld  in  my 
most-mortem  cases — 33  males  to  8  females.  Such  a  constant  ratio 
must  depend  on  some  constant  and  therefore  probably  structural 
difference  in  the  two  sexes.  Such  a  difference  is  to  be  found  in 
the  form  and  position  of  the  stomach  and  duodenum.  In  the 
female  the  stomach  is  longer  in  its  vertical  axis,  the  pylorus  is  on 
a  lower  level,  and  the  first  part  of  the  duodenum  is  longer  and 
laxer  than  in  the  male  (Figs.  5  and  6).  Though  notable  exceptions 
will  be  found  to  this  sex  difference  in  the  shape  and  position  of 
the  stomach,  I  have  satisfied  myself  from  the  examination  of 
several  hundred  bodies  that  it  is  sufficiently  constant  to  justify 
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the  recognition  of  a  male  and  a  female  t\-pe.  This  distinction, 
though  not  usually  recognised  by  anatomists,  is  well  known  to 
surgeons,  and  makes  the  operation  of  pylorectomy  a  relatively  simple 
operation  in  a  female  patient. 

In  a  healthy  subject  whose  abdominal  muscles  are  in  good  tone 
the  stomach,  full  or  empty,  is  buoyed  up  by  the  intestines,  and  its 
supfKjrting  ligaments  bear  little,  if  any,  strain,  Wlien,  however, 
the  tone  of  the  abdominal  muscles  is  either  temporarily  or  per- 
manently impaired,  the  viscera  tend  to  sag  downwards,  and  strain 
may  be  thrown  on  vascular  supporting  ligaments.  The  stomach 
is  slung  up  in  the  abdomen  by  the  two  Ixirders  of  the  gastro-hepatic 
omentum,  the  left  one  containing  the  coronary  artery,  the  right  one,  or 
hepato-duodenal  ligament,  usually  containing  the  supraduodenal 
artery.  The  thin  intermediate  portion  of  the  gastro-hepatic  omen- 
tum can  under  no  circumstances  give  support  to  the  stomach. 

Dunkeloh,  in  his  X-raj*  observations  on  cases  of  duodenal  ulcer, 
noted  that  a  slight  degree  of  gastroptosis  was  one  of  the  constant 
features  in  such  cases,  a  fact  which  Bier  **  has  previously  noted. 
Tension  on  vessel-containing  ligaments  usually  leads  to  slight 
anaemia,  and  ana;mia  to  muscular  spasm  in  the  wall  of  the  hollow 
viscus  supplied  by  the  vessels.  The  anamic  spot  on  the  duodenum 
whicli  Mayo  ^  observed  at  operations  when  this  viscus  w;ls  pulled 
out  into  the  abdominal  wound  is  an  e.vcellent  illustration  of  this 
point.  This  sequence  of  events,  i.e.  tension  on  vessels,  slight 
ana-mia,  and  muscular  spasm,  will  Ix?  particularly  liable  to  occur 
in  the  stomach  or  duodenum  of  one  who  is  the  subject  of  hj'per- 
vagotonus,  and  according  to  \'on  Bergmann.  patients  who  suffer 
from  gastric  and  duodenal  ulcer  invariably  show  increased  vago- 
tonus.  If,  then,  we  grant  tliat  strain,  however  slight  on  the 
supporting  ligaments  of  the  stomach  and  duodenum,  may  occur, 
it  can  be  very  readilj-  demonstrated  that  this  strain  will  be  dis- 
tributed between  the  two  ligaments  according  to  the  relative  height 
of  the  two  ends  of  tlie  weighted  viscus.  When  the  pylorus  is  low 
and  the  duodenum  long  and  la.\,  as  in  the  female  tyjx-,  almost 
all  tlK-  strain  is  Iwrne  by  the  cardiac  ligament  containing  the 
coronary  ves.sels,  whereas  where  the  jiylorus  is  situated  relatively 
high  up,  where  the  first  part  of  the  duodenum  is  short  and  more 
or  less  fi.xed,  a  considerable  amount  of  the  strain  is  Ixirne  by  the 
hepato-duodenal  ligament  containing  the  supraduodenal  vessels 
(Figs.  5  and  6).  On  these  lines  one  may  explain  why  ulcer  on  the 
lesser  curvature  of  the  stomach  is  relatively  common  in  women 
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and  ulcer  in  the  first  part  of  the  duodenum  relatively  frequent  in 
men.  It  may  also  explain  why  rest  in  bed  is  so  essential  for  the 
effective  medical  treatment  of  both  forms  of  ulceration.  It  may 
be  argued  against  this  explanation  of  the  sex  incidence  of  duodenal 
ulcer  that  not  so  very  rarely  a  duodenal  ulcer  is  found  in  a  female 
with  visceroptosis  and-  an  exaggerated  feminine  type  of  duodenum. 
I  have  operated  on  two  such  cases,  but  in  both,  although  the 
pylorus  was  very  low  (level  of  umbilicus),  the  greater  curvature 
of  the  stomach  had  sagged  down  very  much  lower,  so  that  really 
one  had  to  deal  with  what  was,  mechanically,  almost  a  male  type 
of  stomach  and  duodenum.  Moreover,  it  is  not  altogether  rare  to 
find  m  the  same  individual  an  ulcer  in  both  those  situations  which 
are  exposed  to  strain,  namely,  the  lesser  curvature  of  tlie  stomach 
and  the  duodenum  just  beyond  the  pylorus. 

Conclusions 

1.  Duodenal  ulcer  is  a  malady  of  frequent  occurrence  and  one 
which  often  passes  unrecognised. 

2.  Although  as  a  rule  readily  diagnosed,  a  chronic  duodenal 
ulcer  may  occasionally  exist  and  give  rise  to  none  of  the  charac- 
teristic symptoms,  the  first  evidence  of  such  a  "  silent  "  ulcer  being 
sometimes  its  perforation. 

3.  "  Silent  "  duodenal  ulcers  are  met  with  most  frequently  in 
the  subjects  of  arteriosclerosis,  and  are  found  for  the  most  part  on 
the  posterior  wall  of  the  duodenum. 

4.  Some  toxic  or  irritative  factor,  usually  within  the  abdomen 
and  most  frequently  associated  with  the  colon  or  appendix,  is 
found  in  a  large  proportion  of  cases  of  chronic  duodenal  ulcer. 

5.  Probably  many  acute  duodenal  ulcers  are  primarily  follicular 
ulcers  from  the  breaking  down  of  inflamed  lymph  follicles. 

6.  Whatever  be  the  primary  cause  of  a  gastric  or  duodenal 
ulcer,  spasm  of  the  muscular  coats  of  the  viscus  is  an  important 
factor  in  determining  its  chronicity. 

7.  The  situation  of  the  opposing  ulcers  on  the  anterior  and 
posterior  walls  of  the  duodenum  on  the  boundary  zone  of  the  areas 
supplied  by  the  anterior  and  posterior  branches  of  the  supraduodenal 
artery  suggests  that  a  common  vascular  deficiency  rather  than  a 
contact  infection  accounts  for  the  peculiar  tendency  to  chronicity 
.and  recurrence. 

8.  This  vascular  deficiency  may  be  due  to  arteriosclerosis,  but 
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probably  it  is  usually  due  to  spasm  of  the  muscular  coats  ot  tlic 
duodenum  induced  by  a  slight  local  an>-emia  consequent  to  strain 
on  the  supraduodenal  vessels,  this  muscular  spasm  being  favoured 
by  the  increased  vagotonus  and  the  irritable  condition  of  the  auto- 
nomic nervous  system  which  exists  in  such  cases. 

9.  The  sex  incidence  of  duodenal  ulcer  is  to  be  explained  on 
anatomical  grounds.  The  relatively  high  pylorus  and  short  fixed 
duodenum  of  the  male  allo\s-s  of  its  vascular  supporting  ligament, 
the  hepato-duodenal  ligament  being  exposed  to  strain,  which  in  the 
female,  with  her  relatively  low  pylorus  and  lax  duodenum,  is  borne 
by  the  left  border  of  the  gastro-hepatic  omentum  and  lesser  curva- 
ture of  the  stomach. 

10.  The  fixity  of  the  male  duodenum  further  predisp<ises  to 
kinking  at  the  first  duodenal  angle  and  thus  to  an  unduly  long 
exposure  of  its  first  part  to  the  acid  chyme  from  the  stomach, 
undiluted  by  bile  or  pancreatic  juice,  the  regurgitation  of  which  is 
impeded. 

Discussion 

The  President  said  they  had  had  a  most  interesting,  instrm  tive, 
and  able  paper  from  Mr  Wilkie,  and  were  extremely  indebted  to 
him  for  presenting  the  subject  in  such  an  able  manner.  He  had  made 
valuable  suggestions  as  to  the  etiologj*.  This  was  an  ailment  that 
had  given  all  medical  men  a  great  deal  of  anxiety  and  imuhle, 
it  was  therefore  a  great  pleasure  to  hear  suggestions  made,  and 
being  a  subject  of  general  interest  would  no  doubt  give  rise  to  a 
good  discussion. 

Mr  Caird  thought  Mr  Wilkie 's  lucid  and  suggestive  pajx^r  li;iil 
illuminated  a  difficult  subject.  He  was  specially  interested  in  the 
remarks  as  to  the  relative  frequency  of  duodenal  and  gastric  ulcers 
from  the  sex  point  of  view,  and  the  anatomical  considerations  as 
determining  this. 

Dr  William  Russell  said  they  were  all,  of  course,  impressed  with 
tl>e  great  excellence  of  the  demonstration  ;  he  had  been  particularly 
interested,  and  would  take  up  one  or  two  points  which  seemed  to 
him  to  be  the  most  important.  Firstly,  the  connection  which  had 
been  suggested  lx*tween  conditions  in  the  lower  part  of  the  alimen- 
tary tract  and  duodenal  ulcer.     He  could  support  that  pro|X)sition 
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in  a  somewhat  interesting  fashion.  A  great  many  cases  diagnosed 
as  gastric  ulcer  with  a  history  of  hjematemesis  were  sent  into  his 
ward  by  able  practitioners — he  was  not  prepared  to  give  figures, 
although  no  doubt  he  had  them  in  his  records.  A  large  number  of 
those  cases  in  which  one  doubted,  after  careful  consideration  of  the 
symptoms,  whether  the  patients  really  suffered  from  gastric  ulcer, 
got  rapidly ,,well  under  colon  lavage  and  light  diet,  and  were  dis- 
charged with  complete  disappearance  of  all  gastric  phenomena. 
So  much  was  this  the  case  that  now  these  patients  were  not  put 
on  diet  suitable  for  gastric  ulcer  but  were  treated  by  treating  the 
colon.  He  did  not  wish  it  to  be  inferred  that  there  were  no  cases 
of  gastric  ulcer  to  be  dealt  with,  but  he  was  giving  his  experience 
in  the  Royal  Infirmary  during  recent  years. 

The  second  point  was  the  elaboration  of  the  contention  that 
acute  duodenal  ulcer,  as  acute  gastric  ulcer,  was  the  result  of  local 
anjemia.  He  was  glad  to  note  that  Mr  Wilkie  did  not  champion  the 
old  doctrine  of  embolism,  and  had  abandoned  the  view,  which  he 
himself  had  suggested,  of  a  backwash  in  the  veins  ;  that  he  argued 
in  favour  of  the  view  that  the  local  anamia  was  due  possibly  to 
more  than  one  cause,  that  there  was  local  spasm  and  also  different 
anatomical  relationships,  which  determined  the  local  arfaemia  in 
one  sex  more  than  in  another.  He  (Dr  Russell)  had  made  and 
published  the  suggestion  that  local  spasm  was  probably  the  cause 
of  the  anamia  which  preceded  the  acute  erosion  ;  and  the  experi- 
mental work  which  had  been  done  on  the  stomach  and  duodenum 
with  adrenalin  seemed  very  strongly  to  bear  out  that  view.  Further, 
it  had  to  be  remembered  that  both  duodenal  and  gastric  ulcer  were 
definitely  associated  with  hyperchlorhydria,  that  hyperacidity  was 
the  precursor  unquestionably  of  the  majority  of  cases  of  gastric 
and  duodenal  ulcer,  and  that  the  pyloric  spasm  which  was  associated 
so  definitely  with  hyperchlorhydria  was  also  the  explanation  of  the 
localised  spasm  which  went  on  to  erosion.  Then  Mr  WUkie  had 
obtained  post-mortem  statistics  which  were  particularly  interesting 
in  view  of  the  statement  made  not  many  years  ago  that  one  never 
saw  duodenal  ulcer  or  scar  in  the  post-mortem  room  ;  Mr  Wilkie 
had  found  about  lo  per  cent,  of  duodenal  ulcers  in  the  four  hundred 
odd  cases  he  had  examined,  showing  that  evidence  of  duodenal  ulcer 
was  fairly  common  in  the  post-mortem  room.  That  it  occurred  as  a 
sUent  ulcer,  no  one  who  seriously  investigated  those  matters  could 
have  any  doubt,  and  he  had  that  day  seen  a  patient  who  illustrated 
the  point.     The  patient  had  been  seen  a  year  ago,  after  returning 
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from  Australia.  When  leaving  Australia  he  had  a  very  severe  mel;tna 
which  lasted  for  some  days  and  from  whidi  he  nearly  died  ;  he 
recovered,  picked  up  on  the  voyage,  and  had  no  recurrence  of  the 
melana  until  a  few  days  ago.  In  the  inter\'al  there  had  been  no 
symptoms  referable  to  the  duodenum  ;  he  had  put  on  weight  and 
improved  in  general  health,  and  yet  ten  days  or  a  fortnight  ago 
he  had  another  severe  attack  of  luematcmesis  in  London.  Un- 
doubtedly that  patient  had  a  silent  duodenal  ulcer  which  would 
most  certainl}'  have  to  be  dealt  with,  and  he  sliould  recommend 
it  being  dealt  with  without  further  delay.  At  the  same  time  he 
did  not  think  physicians,  at  all  events,  could  take  up  the  jxjsition 
that  duodenal  ulcer  was  to  be  diagnosed  by  the  pyloric  s\-ndrome 
referred  to  by  Mr  Wilkie.  It  was  very  ditticult  to  determine  the 
presence  of  duodenal  ulcer  when  dealing  with  hyixrcJilorhydria : 
personally  he  never  diagnosed  it  unless  in  addition  there  was  definite 
or  "  occult  "  blood  in  the  stools.  In  conclusion  he  e.xpressed  his 
very  great  appreciation  of  the  Ix-auty  and  skill  with  which  the 
communication  had  been  made. 

Professor  Alexis  Tlwmson  thought  thej'  should  restrict  themselves, 
as  far  as  "possible,  to  the  causation  of  duodenal  ulcer,  Ix-cause  that 
was  the  important  part  of  Mr  Wilkie's  admirable  pajxjr.  Mr  Wilkie 
had  perhaps  laid  too  much  stress  on  the  patliology  of  the  dead. 
One  must  be  chary  of  accepting  the  view  of  the  causation  of  duodenal 
ulcer  by  tliese  bands  described  as  supporting  the  stomach,  and  which 
had  Ix-en  emphasised  as  occurring  in  greater  frequency  in  the  male. 
One  must  also  be  chary  of  accepting  the  view  tliat  stasis  in  the 
lower  part  of  the  colon  w;us  the  cause  of  duodenal  ulcer,  although 
it  had  the  supjx)rt  of  Dr  Russell  with  his  lavage,  and  the  still  more 
important  support  of  Arhuthnot  Lane.  He  could  imagine  no  one 
listening  with  more  satisfaction  to  Mr  Wilkie's  paper  than  .\rbuthnot 
Lane,  who  holds  that  both  gastric  and  duodenal  ulcer  arise  from 
stasis,  and  that  modern  methods  of  treatment,  notably  g.istro- 
cntcrostomy,  are  erroneous.  It  was  not  Professt)r  Thomson's  exf)eri- 
ence  that  duodenal  ulcer  w;is  found  in  p^-rsons  who  presented  the 
lesions  figured  on  the  screen,  esjx-cially  those  in  the  lower  part  of 
the  colon  and  contraction  bands  in  the  first  part  of  the  duodenum. 
Probably  there  is  usually  a  combination  of  factors,  and  one 
must  associate  as  a  causal  factor  the  simultane«)us  increase 
of  duodenal  ulcer  with  tlic  increase  of  lesions  of  the  apjxMidix  ; 
probably  the  toxic  factor  which  caused  lesions  of  the  apjx'ndix 
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had  a  great  deal  to  do  with  the  production  of  ulcer  of  the 
duodenurn. 

Stasis  of  the  lower  part  of  the  alimentary  tract  seemed  in  direct 
opposition  to  the  sex  frequenc3^  Duodenal  ulcer  is  four  times  more 
frequent  in  the  male  than  the  female,  yet  the  stasis  referred  to  is, 
of  course,  very  much  more  common  and  more  pronounced  in  the 
female.  In  his  experience,  duodenal  ulcer  had  occurred  especially 
in  comparatively  young  men  in  whom  there  had  been  no  suspicion 
of  any  kind  of  stasis. 

Mr  Wilkie  had  established  the  fact  that  duodenal  ulcer  may 
occur  as  a  result  of  burns,  so  that  bogey  had  at  last  been  laid  at 
rest.  Notwithstanding  his  criticisms,  he  had  the  heartiest  admira- 
tion for  Mr  W'ilkie's  paper. 

Dr  Chalmers  Watson  joined  with  the  previous  speakers  in  ex- 
pressing his  appreciation  of  Mr  Wilkie's  extremely  instructive 
paper  ;  the  pathological  researches  and  clinical  examinations  added 
greatlj-  to  its  value.  Assuming  the  correctness,  as  he  did,  of  Mr 
Wilkie's  contention  that  duodenal  ulcer  is  secondary  to  a  lesion 
lower  down,  the  question  naturally  arises.  Could  that  lesion  have 
been  the  cause  of  death  ? 

Radiography  was  of  very  great  value  in  regard  to  stasis.  In  the 
Lancet  of  May  2nd,  Dr  Cole  had  given  a  very  interesting  demon- 
stration of  duodenal  ulcer  obtained  by  radiography.  Unless  the 
examination  is  made  in  the  recumbent  posture  it  is  not  complete. 
He  (Dr  Chalmers  Watson)  divided  cases  into  three  classes,  namely  : 
(i)  those  in  which  an  accumulation  of  bismuth  in  the  site  of  the 
ulcer  is  demonstrated  ;  (2)  those  in  which  there  is  an  irregular  con- 
traction of  the  duodenum,  often  associated  with  reverse  peristalsis  ; 
and  (3)  those  in  which  definite  retention  of  the  bismuth  can  be  seen 
in  the  duodenum  many  hours  afterwards.  He  doubted  whether  the 
duodenal  abnormalities  shown  by  the  X-rays  are  dependent  on  the 
disease  in  the  duodenum  or  on  the  disease  lower  down,  which  Mr 
Wilkie  had  so  well  brought  out. 

He  agreed  as  to  the  difficulty  in  diagnosis.  In  a  case  of  obstruc- 
tive jaundice  which  had  been  under  the  speaker's  care,  no  adequate 
cause  could  be  found  at  the  operation,  notwithstanding  the  fact 
that  the  whole  region  of  the  duodenum  was  explored.  The  patient, 
however,  died  a  few  days  later,  and  post-mortem  examination 
revealed  a  large  ulcer  of  the  duodenum  which  was  undergoing 
malignant  degeneration. 
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Mr  J.  IF.  Douden  remarked  that  an  interesting  point  in  the 
etiology  was  the  large  majority  of  the  ulcers,  whether  on  tlie  anterior 
or  posterior  wall  of  the  stomach  or  in  the  pyloric  region,  and  that 
those  situated  nearer  the  cardiac  end  were  also  as  a  rule  on  the  lesser 
curvature.  In  two  cases  of  hairball  in  the  stomach  on  which  he 
had  operated,  one  in  an  adult  and  the  other  in  a  child,  the  collection 
of  hair  was  seen  and  felt,  pressed  firmly  up  against  the  lesser 
curvature  of  the  stomach,  and  more  densely  packed  at  the  pyloric 
region.  The  stomach  itself  was  flaccid,  and  the  lax  walls  lay  quite 
free  at  the  lower  part.  Tlie  impression  produced  by  this  condition 
was  that  traumatism  played  an  important  part  in  the  formation  of 
ulcer. 

With  the  increase  of  apjjendicitis,  gastric  and  duodenal  ulcer 
had  also  increased.  There  were,  however,  a  number  of  cases  of 
dyspepsia  associated  with  chronic  appendicitis.  Some  of  these 
cases  even  had  symptoms  of  melana  and  ha?matemesis  cured  by 
the  removal  of  the  appendi.x  :  in  many  cases  of  appendix  dyspepsia 
there  was  hN-peracidity,  and  in  one,  cured  by  the  removal  of  the 
appendix,  the  patient  was  in  the  habit  of  taking  four  teaspoonfuls 
of  bicarb,  of  soda  daily. 

Dr  Cowan  Guthrie  said,  after  hearing  Mr  Wilkie's  verv  excellent 
paper,  one  important  method  of  investigation  occurred  to  him,  viz., 
the  experimental  method.  By  experiment  cine  could  determine 
whether  a  supjx)sed  ciuse  of  a  disease  was  the  true  one  or  not.  It 
was  important  in  this  connection  to  consider  the  function  of  the  large 
intestine  as  compared  with  the  function  of  the  small :  the  large 
intestine  acting  chiefly  as  a  drain,  while  the  small  intestine's  function 
was  chiefly  nutritive.  Anything  which  interfered  with  the  proper 
action  of  the  ileo-c.ecal  valve  and  allowed  the  passing  back  of  the 
contents  of  the  laige  into  the  small  intestine  must  of  necessity  affewt 
not  only  tlie  apjKndi.x  but  also  the  small  intestine,  including  the 
duodenum,  and  the  sjx-cific  organism  which  produces  thes<'  effects 
is  the  communis  c»li,  and  the  part  affected  depends  ujxin  the  local 
condition  of  the  lH)wel  at  the  time.  If  in  treating  apjx-ndicitis  by 
sjx-cial  method,  recovery  results,  and  particularly  if  in  addition  there 
is  duodenal  ulcer  present  which  also  gives  way  to  the  same  form  of 
treatment,  it  shows  that  practically  all  these  cxses  are  due  to  the 
same  causative  agency,  vxz.  the  cummunis  coli.  Recently  he  had 
had  as  many  as  twenty  cases  of  ap|x>ndicitis  in  which  cure  had 
resulted  from  anticoli  serum  followed  by  anticoli  vaccine.  In  one 
case  in  whidi  the  vaccine  was  not  used,  the  condition  recurred  and 
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had  to  be  operated  upon.  The  serum  alone  was  not  sufficient  to 
prevent  a  recurrence.  In  three  other  cases  with  symptoms  pointing 
to  duodenal  ulcer,  the  injection  of  anticoli  serum  gave  good  results. 
His  experimental  experience  led  him  to  believe  that  duodenal  ulcer 
is  really  due  to  conditions  causing  interference  with  the  function  of 
ileo-cscal  valve  and  therefore  permitting  the  passage  upwards  into 
the  small  intestine  of  the  contents  of  the  large  bowel,  teeming  with 
organisms  of  which  the  communis  coli  is  the  all-important  one. 

Mr  WUkie  in  reply  thanked  the  Society  for  the  very  kind  way 
in  which  they  had  received  his  paper. 

Prof.  Alexis  Thomson  had  raised  the  very  interesting  point — 
Why,  if  constipation  is  so  very  common  in  the  female,  is  duodenal 
ulcer  so  very  common  in  the  male  ?  In  the  latter  part  of  his  paper 
he  showed  that  the  tendency  in  females  was  towards  gastric  ulcer, 
and  he  thought  most  surgeons  would  agree  that  gastric  ulcer  was 
very  much  more  common  in  the  female.  Constipation  predisposed 
to  gastric  ulcer  in  the  female  and  duodenal  ulcer  in  the  male.  He 
did  not  wish  anyone  to  carry  away  the  impression  that  everyone 
who  was  suffering  from  constipation  would  get  a  duodenal  or  gastric 
ulcer,  but  merely  stated  the  fact  that  in  a  large  proportion  of  cases 
examined  post-mortem  there  was  marked  evidence  of  stasis  in  the 
colon. 

Referring  to  Mr  Struthers'  remarks,  he  (Mr  Wilkie)  believed  that 
the  amount  of  strain  necessary  to  produce  a  spasm  was  exceedingly 
slight.  The  least  strain  in  a  person  with  a  hypertonic  condition  of 
the  vagus,  and  therefore  liable  to  spasm,  might  bring  on  spasm  in 
that  region.  The  cases  met  with  post-mortem  were  on  the  whole 
older — most  of  them  over  forty  and  many  over  forty-five — than 
those  met  with  in  surgical  practice.  Those -who  died  of  appendicitis 
were,  however,  young  people,  below  twenty-five. 

In  connection  with  Dr  Russell's  remarks  on  colon  and  appendix 
dyspepsia  the  prevalent  view  amongst  German  pathologists  is  that 
there  is  an  irritation  of  the  sympathetic  in  the  lower  part  of  the 
abdomen,  the  stimulation  being  reflected  down  the  vagus,  this 
stimulation  of  the  vagus  causing  hypermotOity,  hypersecretion,  and 
a  tendency  to  spasm,  just  the  conditions  met  with  in  appendix 
dyspepsia  and  duodenal  ulcer. 

Mr  Dowden's  remarks  on  hair-ball  and  pressure  on  the  lesser 
curvature  were  quite  in  accord  with  his  (Mr  Wilkie's)  views. 
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Meeting  VIII.— May  20,  1914 

Dr  John    I'layf.mr.    President,   in  the  Chair 

This  was  a  Clinical  Meeting  held  in  the  Royal  Infirmary. 

I.  ExHibiTioN  OF  Cases 

1.  Dr  Dawson  Turner  showed — 

A  RixiRRENT  CARClNOM.\  in  a  wiiinai).  aged  J7,  rccdtninendi  <i 
by  Mr  Miles.  Right  breast  removed  for  a  stirrhus  in  .Vugust  iqi2. 
Recurrence  in  October  1912.  On  admission  on  Februani'  3rd,  1914. 
there  was  a  large  swelling  measuring  3  by  2J  inches,  and  projecting 
2j  inches  from  the  sternum.  Considirable  jKiin.  Treated  by  the 
internal  and  external  application  of  radium.  Total  dose  5510 
mg. -hours.  Result,  relief  of  jiain  and  gradual  disapj>'aranc<-  of 
growth. 

2.  ^fr  John  Frascr  showed — 

A  child,  E.  C,  aged  5  years.     The  child  developed  titberci'LOI's 

DISEASE  OF  THE   LEFT   MIDDLE   EAR   AND   MASTOID,   with   SCCondaPi 

involvement  of  the  facial  ner^'e,  and  resulting  facial  paraK-sis. 
Op«"rative  treatment  of  the  ear  condition  failed  to  relieve  the 
paralysis,  and  at  the  end  of  a  year  there  was  no  sign  of  recovery. 
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The  cervical  glands  became  tuberculous,  and  i8  months  ago  they 
were  removed.  During  the  dissection  the  peripheral  facial  nerve 
was  anastomosed  to  the  central  spinal-accessory :  a  portion  of  the 
external  jugular  vein  was  excised  and  used  to  encircle  the  line  of 
suture.  Now,  at  the  end  of  i8  months,  muscular  power  is  returning 
to  the  face. 

3.  Mr  Alexis  Thomson  showed — 

(a)  ExTR.\DURAL  SUPPURATION  following  head  injury  in  a  man 
set.  32  ;  Pott's  puffy  tumour  with  signs  of  pressure  on  motor  area  ; 
extensive  removal  of  bone  and  administration  of  autogenous 
staphylococcal  vaccine.     Recovery. 

{b)  Resection  of  humerus  for  sarcoma.  The  patient,  a  boy 
aet.  II,  was  shown  to  the  Society  in  1910,  after  an  operation  in 
September  1909,  in  which  the  middle  portion  of  the  humerus  was 
resected  for  a  spindle-celled  periosteal  sarcoma.  The  disease 
returned,  and  the  lower  half  of  the  humerus  was  removed  in  July 
1910,  and  again  a  portion  of  fibula  was  inserted  in  its  place. 
The  disease  has  not  returned,  and  the  humerus  has  grown  in 
length. 

4.  Dr  Robert  A.  Fleming  showed — 

(a)  W.  C,  male  aet.  18,  suffering  from  cardiac  hypertrophy 
AND  dilatation,  with  remarkable  precordial  pulsation. 

Present  illness  believed  to  have  started  when  a  child  of  7,  but 
no  very  definite  history  of  rheumatic  fever. 

Pulse  116,  typical  water-hammer.  Has  aortic  stenosis  with 
thrill  and  incompetence,  and  also  mitral  stenosis  and  incompetence. 

(6)  J.  J.,  female,  set.  22,  a  case  of  glycosuria,  presenting  some 
remarkable  features.  Sugar  in  the  urine  has  varied  from  about 
400  to  80  grs.  in  the  day. 

I  am  indebted  to  Dr  Cramer  for  the  following  notes  of  her  urine 
examination :  "  Urine  gave  typical  glucosazone  crystals,  fer- 
mented, rotated,  polarised  light  to  the  right,  and  gave  a  positive 
Nylander  reaction,  but  when  tested  with  Fehling's  solution  gave 
scarlet  red,  which  darkened  rapidly  and  turned  black,  depositing 
a  black  precipitate.  This  abnormal  reduction  is  due  to  production 
of  a  colloidal  solution  of  cuprous  oxide  (red),  which  is  further 
reduced  to  colloidal  copper  (black).  The  reaction  is  due  to  the 
presence  of  glucose  in  a  relatively  concentrated  urine,  which  con- 
tains a  high  percentage  of  creatine  and  creatinine.     If  the  urine 
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is  diluted   with   water,  tlie  ordinarj-   typical   Fehling   reaction   l> 
obtained. 

"  The  occurrence  of  the  reaction  indicates  a  glycosuria  which  is 
not  associated  with  a  pwljTiria." 

5.  Mr  David  Wallace  showed — 

{a)  Carcinoma  of  hepatic  flexure.  Short  circuit.  R.  H., 
at.  55,  was  seized  with  sudden  pain  in  right  iliac  fossa  in  April  1913. 
Previously  he  had  had  much  constipation,  and  when  he  twik 
medicine  had  much  paiii  in  the  bowels.  He  gave  a  history  of  this 
for  12  months.  A  mass  was  felt  in  the  right  lumbar  region,  but 
there  was  no  visible  peristalsis.  Operation  14th  May  1913.  Car- 
cinoma of  hepatic  flexure,  with  secondarj-  nodules  in  liver.  Ileum 
laterally  joined  to  transverse  colon.  Recovery.  Now  going 
downhill. 

(b)  Reno-pelvic  calculi's.  H.  W.,  male,  aged  2S.  Pain  in 
right  lumbar  region  and  blood  in  urine.  X-ray  sliowed  stone  in 
pelvis  of  kidney.  Pain  began  in  May  191 2.  Ha'maturia  at  in- 
tervals since  then.  Diagnosis  not  diflicult.  Ojx^ation  3rd 
February  1914.  Stone  removed  through  pelvis.  Incision  in 
pelvis  closed,  and  line  of  incision  strengthened  with  fascia.  No 
escape  of  urine.  Calculus  similar  to  three  others  iji  having  large 
acicular  crystals  on  surface. 

(c)  Mrs  C,  RENAL  calculus  in  substance  of  kidney.  Similar 
in  apjx-arance  to  that  of  H.  \V.  Stone  fixed  in  kidney.  Symptoms 
anomalous,  but  X-ray  gave  definite  shadow.  Percussion  sii;n 
present. 

6.  Mr  n.  P.  D.  I  ri/*«V  showed 

(rt)  Resection  of  jwsterior  nervi-iouis  i<ii  i.astric  crises  of 
tabes.  Patient  suffered  from  sewre  gastric  crises,  being  laid  low 
for  two  days  every  week  with  severe  pain  and  vomiting.  The 
other  manifestations  of  the  disease  were  reiatix-ely  slight.  Ojicra- 
tion  :  spines  and  lamina;  of  third  to  eighth  dorsal  vertebra*  in- 
clusive removed.  Seven  jxisterior  roots  (5th  to  nth)  on  each  side 
resected.     No  pain  or  vomiting  since  operation. 

(b)  Congenital  .\hnormalitv  of  colon.  Girl  admitted  lo 
hospital  suffering  from  jx>ritonitis.  Inci.-iion  for  appendix  revealed 
only  small  intestine  on  right  side  of  abdomen.  Colon  had  not 
rotated  and  was  lying  entirely  on  left  side  of  midline.     Radiograph. 


EXHIBITION    OF    CASES  22  3 

7.  Dr  Chalmers  Watson  showed — 

Case  of  CHRONIC  indigestion.  Young  man  aged  20,  com- 
plaining of  abdominal  pain,  nausea,  flatulence,  constipation,  loss 
of  weight,  and  general  lack  of  vigour,  associated  with  marked  ileal 
stasis  and  secondary  gastric  and  colon  stasis,  the  primary  factor 
being,  in  all  probability,  adhesions  in  the  ileo-caecal  region.  Trans- 
parencies of  X-raj^  plates  (Dr  Hope  Fowler)  shown. 

8.  Dr  W.  T.  Ritchie  and  Mr  J.  M.  Graham  showed — 

Case  of  PERNICIOUS  anemia  treated  by  direct  transfusion  of 
blood.  Mrs  T.,  jet.  51  ;  two  previous  relapses  after  arsenic  treat- 
ment ;  red  cells=770,ooo,  Hb.=35  %  ;  ansmia  increased  in  spite 
of  arsenic  ;  transfusion  on  8th  March  1914,  radial  artery  to  cephalic 
vein — donor,  daughter  ;  thereafter  numerous  nucleated  red  cells 
appeared  and  condition  steadUy  improved.  13th  May — red  cells 
=2,500,000,  Hb.=65  %. 

g.  Mr  J .  W.  Dowden  showed — 

(a)  Man,  ret.  29,  showing  power  of  locomotion  in  spite  of  absence 
of  head  and  neck  of  femur.  Charcot's  disease  of  hip-joint  without 
nervous  symptoms. 

{h)  Woman,  set.  50,  showing  result  of  bone  graft  from  crest  of 
tibia  implanted  for  un-united  fracture  of  neck  of  femur,  with 
absorption. 

(c)  Man,  ast.  26,  showing  result  of  plastic  operation  for  stiffness 
following  on  injury  of  finger. 

10.  Mr  Caird  showed — 

[a]  H.  H.,  set.  31,  pitched  from  cycle  against  a  wall ;  cycled 
7  mUes  afterwards.  Dressed  by  doctor.  Two  days  later  came  into 
hospital.  Operation  ;  depressed  fracture  found.  Bone  elevated 
and  pieces  reimplanted  ;   stitched  up.     Good  recovery. 

{b)  J.  P.,  set.  21,  miner.  Fall  of  coal  on  head.  Wound  and 
depression  in  skull.  Sent  into  hospital  next  day,  after  being 
dressed  by  doctor.  Wound  gave  growth  of  staphylococci.  Opera- 
tion. Depressed  bone  elevated.  Wound  cleansed  witlj  i :  20 
carbolic.     Good  recovery. 

11.  Dr  Charles  M'Neil  showed — 

Types  of  chronic  dyspepsia  in  childhood  amenable  to  treat- 
ment by  emulsion  of  liquid  paraffin  :  (a)  Eleanor  R.,  xt.  1^^  years. 
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chronic  diarrhoea,  with  marked  wasting  ;  (b)  James  G.,  a;t.  4  years, 
recurrent  bilious  attacks  ;  (c)  Tliomas  G.,  xt.  loJ  years,  nocturnal 
enureses,  and'malnutrition. 

12.  Mr  Charles  W.  Cathcarl  showed — 

Recovery  of  walking  power,  after  complete  paraplegia 
following  fracture  of  lumbar  spine.     No  operation. 

13.  Dr  Boyd  showed — 

(a)  A  case  of  bronchiectasis  to  illustrate  oxygen  replacement 
and  artificial  pneumothorax. 

(6)  A  case  of  di.abetes  with  .\cidosis  to  illustrate  benefit 
which  may  follow  "  oatmeal  cure." 

14.  Mr  Lewis  Beesly  showed — 

Girl,  2  years  old.  Tuberci'lous  dactylitis  at  912.  Al>scess 
formation.  Removal  of  sequestra  with  complete  local  recoverj-. 
5  months  later,  painless  enlargement  around  the  left  ulna.  Tuber- 
culous osteomyelitis  in  the  proximal  half  of  the  diaphysis.  Sub- 
periosteal resection  on  July  14,  1913.  Primary  union,  and  no 
further  sign  of  tuberculosis. 

Radiograms  by  Dr  Edmund  Price. 

15.  Mr  Scot  Skirving  showed — 

Man,  aged  31,  after  verj"  extensive  ojieration  4  months  ago  for 
SQiAMOvs  epithelio.m.\  OF  LEFT  ITPER  JAW.  Owing  to  implica- 
tion of  the  skin  of  the  cheek,  no  flap  could  be  made  use  of.  Accord- 
ingly, parts  involved  (including  left  eye  and  part  of  nose)  remo\'ed 
en  masse,  with  the  result  that  iiuge  ojx-n  cavity  left.  This  cavity 
now  much  smaller,  but  still  very  large.  A  plastic  operation  to 
restore  the  mouth  has  Ix-en  done.  A  further  plastic  operation  to 
close  the  cavitj'  in  the  side  of  the  face  to  Ix-  carried  out  shortly,  by 
a  flap  from  scalp  or  left  upjxT  arm. 

Mucli  help  obtained  at  ojvration  from  intratracheal  method  of 
giving  the  anaesthetic,  and  from  preliminary  ligature  of  external 
carotid. 
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Meeting  IX.— June  3,  1914 

Dr  John  Playfair,  President,  in  the  .Chair 

I.  Photographic  Demonstration 
By  Dr  Chalmers  Watson 
Series  of  X-ray  Photographs  (illuminated)  from  cases  of  indiges- 
tion, associated  with  "  rheumatism  "  or  chronic  ill-health,  in  which 
the  X-ray  examination  revealed  well-marked  ileal  ^stasis  due  to 
adhesions  in  the  ileo-ctecal  region,  the  X-ray  findings  being  con- 
firmed at  the  operation.     (Radiograms  by  Dr  Hope  Fowler.) 

II.  Original  Communications 

I.  JACKSON'S  MEMBRANE  AND  THE  GENITO-MESEN- 
TERIC  FOLD  OF  PERITONEUM 
By  Douglas  G.  Reid,  M.B.,  Cambridge 

[The  figures  indicate  the  photographs  and  other  illustrations  shown  to 
the  Society  of  the  specimens  which  are  here  described.] 

J.\ckson's  Membrane 

Specimens  i  to  12  all  present  arrangements  which  bear  upon 
Jackson's  membrane. 

1.  In  this  foetus  there  is  an  early  stage  of  caecal  torsion,  for  the 
concavity  of  the  caecum  looks  towards  the  right.  The  "  blood- 
less "  fold  of  Treves,  and  the  terminal  part  of  the  ileum,  adhere  to 
the  parietal  peritoneum  and  would  resist  the  completion  of  torsion. 

Such  adhesions,  and  the  genito-mesenteric  fold,  explain  "  the 
unexpected  positions  in  which,  at  times,  the  appendix  is  found  on 
opening  the  abdomen  "  (H.  Macnaughton- Jones,  "  The  Bearing 
of  Sex  on  Operations  in  Appendicitis,"  Med.  Press'and  Circ,  1913, 
xcv.  p.  196.  For  photographs  showing  the  various  stages  of 
caecal  torsion,  etc.,  see  my  paper,  "  Chiefly  concerning  the  Genito- 
mesenteric  Fold  of  Peritoneum,"  Proc.  Roy.  Soc.  Med.,  Feb.  1914). 

2.  Adult. — It  is  noteworthy  in  association  with  the  adhesion, 
present  in  this  specimen,  of  the  fold  of  Treves  to  the  patietal 
peritoneum,  that  caecal  torsion  has  not  been  completed. 

3.  Adult. — -(See  J.  R.  Eastman,  "  Foetal  Peritoneal  Folds," 
Journ.  Ainer.  Med.  Assoc,  1913,  Ixi.  p.  635.)  It  is  possible  there- 
fore that  the  caecum  may  wrap  itself  up  in  Treves's  fold  (see  also 
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specimens  31,  32,  33).  It  here  forms  a  pocket  from  whicli  "  I 
have  shelled  the  caput  coli  and  appendix — in  operations  for 
so-called  appendicitis  several  times." 

This  gives  us  one  explanation  of  the  origin  of  a  Jackson's  mem- 
brane, and  another  interpretation  of  C.  H.  Mayo's  view  regarding 
its  congenital  origin.  In  this  specimen  the  genito-mesentcric 
fold  passed  from  the  terminal  part  of  the  ileum  to  the  ovarj'  and 
Fallopian  tube. 

4.  In  this  full-time  fa-tus  the  ascending  colon  has  been  acutely 
bent  upon  itself  (see  Fig.  i),  undoubtedly  through  the  pressure  which 
has  been  exerted  upon  it  by  the  pelvic  colon. 

As  is  frequently  the  case  in  the  foetus,  thLs  forms  a  relatively 
enormous  intra-abdominal  loop.  It  lay  in  front  of  the  inverted 
c.-Ecum.  The  pressure  which  it  exerted  has  also  caused  the  lower 
part  of  the  genito-mesenteric  fold  to  be  displaced  towards  the  right 
off  the  line  of  the  spermatic  vessels,  which  primitively  always  lie 
along  its  posterior  border.  This  pressure  has  caused  the  fold  to 
form  a  pocket  (see  Fig.)  in  which  the  flexure  is  lodged.  More- 
over, it  has  caused  the  fold  to  adhere  to  the  bowel,  and  the  acute 
flexure  is  thus  rendered  permanent. 

When  the  colon  was  shelled  out  of  this  jxKrket  the  fold  was  seen 
to  be  j-shaped.  It  first  descended  ujxm  the  spermatic  vessels 
and  then  arched  outwards  over  the  right  iliac  fossa. 

In  relation  to  Jackson's  membrane  Charles  Mayo  suggested 
(see  Surg.,  Gyn.,  and  Obslet.,  March  191 1)  that  the  cwcum  might 
"  burrow  its  way  "  down  Ix-hind  the  parietal  jx-ritoneum.  This 
would  explain  "  that  form  of  Jackson's  membrane  which  encloses 
the  cajcum  and  ascending  colon  as  in  a  bag  "  (Eastman)  ;  and  wc 
have  shown  that  the  ciccum  may  actually  come  to  lie  in  a  jiocket 
formed  by  Treves's  fold,  and  that  the  genito-mesenteric  fold  may 
also  wrap  itself  over  the  Ixiwel  and  form  a  definite  jiocket. 

5.  /'"o'/ks.— The  parieto-colic  fold  of  Jonnesco  crosses  in  front 
of  the  ascending  colon  (see  Fig.  l).  It  is  a  large  jx-ritoneal  fold 
(appendix  ejiiploica),  Ix^unds  a  pre-coiic  fossa,  and  is  capable  of 
resisting  considerable  traction. 

6.  Adult. — A  strong  and  extensiw  Jackson's  membrane  is 
present.  It  crosses  in  front  of  the  ascending  colon  to  reach  the 
lateral  parietal  jxritoneum.  The  colon  is  acutely  kinked  at  the 
hepatic  flexure  ;  but  the  ascending  colon  presents  none  of  the 
angulations  to  which  Jackson  lias  drawn  attention  (see  "  Mem- 
branous Pericolitis,"  Surg.,  Gyn.,  and  ObsM.,  Sept.   1909).     It   is 
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Fig.  I. — This  figure  was  constructed  from  three  foetuses  (17  and  18  cm.  long  [vertex 
to  coccyx]  and  full-time)  dissected  by  me  at  Cambridge.  The  ascending  colon  is 
bent  upon  itself,  and  the  flexure  lies  in  a  pocket  formed  by  the  genito-mesenteric 
fold  displaced  to  the  right  by  the  pelvic  colon  (pushed  to  the  left  oft  the  front  of  the 
caecum).  Crossing  the  ascending  colon  is  the  parieto-colic  fold.  It  is  formed  by 
a  strong  appendix  epiploica  and  bounds  a  pre-colic  fossa  whose  orifice  is  indicated 
by  arrow  A.  Lying  in  front  of,  and  adhering  to,  the  descending  colon  is  an 
extensive  membrane  formed  by  an  appendix  epiploica.  It  has  a  free  left  border 
which  lies  in  contact  with,  but  does  not  adhere  to  the  lateral  abdominal  wall. 
Arrow  B  indicates  a  slight  fossa  between  the  genito-mesenteric  fold  and  the  lateral 
part  of  the  colon. 
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constricted  to  a  remarkable  degree,  and  both  the  longitudinal  and 
circular  layers  of  its  muscular  coat  are  much  thicker  than  normal. 
The  cascum  is  neither  "  prolapsed,"  hypertrophied,  nor  dilated  ; 
and  the  terminal  part  of  the  ileum  is  free  from  adhesions. 

Some  say  that  "  ptosis  "  of  the  caecum  is  common  in  association 
with  Jackson's  membrane  ;  but  it  was  not  present  in  any  of  the 
cases  here  referred  to  in  which  I  found  a  well-marked  membrane. 
The  membrane  contains  fat,  and,  as  in  the  foetus  just  mentioned, 
blood-vessels  which  are  visible  macroscopically  and  lie  parallel  to 
one  another  and  at  right  angles  to  the  long  axis  of  the  bowel,  across 
which  the  arteries  extend  to  reach  the  lateral  parietal  peritoneum 
(see  also  Journ.  of  Anat.,  July  1914,  .xlviii.). 

There  can  be  little  doubt  as  to  how  this  membrane  arose. 

7.  Adult. — In  this  specimen  I  found  a  peritoneal  fold  lying  in 
front  of  the  ascending  colon  in  practically  its  entire  length.  It 
has  no  connection  with  the  great  omentum,  and  has  all  the 
characters  of  an  appendix  epiploica  which  it  undoubtedly  is. 

It  contains  fat  and  blood-vessels,  visible  macroscopically,  and 
having  the  same  disposition  as  in  the  case  just  recorded.  Had  it 
fused  down  to  the  bowel  (and  in  relation  to  the  upper  and  inner 
part  of  the  ascending  colon  this  had  actually  occurred  to  a  slight 
extent)  an  exactly  similar  membrane  would  have  been  produced. 
The  smaller  appendices  epiploicas  behind  the  fold  would  have 
given  rise  to  "  spots  and  tags  of  fat  "  (Hall). 

8.  In  adults  I  have  seen  still  larger  folds  of  peritoneum  (un- 
doubtedly appendices  epiploicae)  in  relation  to  the  ascending  colon. 

It  is  very  common  for  appendices  epiploicae  to  adhere  to  the 
colon  and  form  barids  which  usually  lie  at  right  angles  to  the  long 
axis  of  the  bowel.  I  have  frequently  seen  them  crossing  the  colon 
to  adhere  to  the  lateral  parietal  peritoneum  ;  but  only  in  one  case 
was  there  a  distinct  constriction  of  the  bowel  associated  with  a 
strong  but  relatively  narrow  band  formed  in  this  way. 

In  three  out  of  twelve  adults  whose  abdomens  were  dissected 
at  Cambridge  this  term  (May  1914)  I  found  extensive  folds  of 
peritoneum  lying  in  front  of  the  descending  and  iliac  colons.  In 
all  three  specimens  they  arose  from  the  peritoneum  exactly  along 
the  inner  border  of  the  colon.  In  one  the  fold  extended  from  the 
splenic  fle.xure  to  the  pelvic  brim  and  was  considerably  broader 
than  the  bowel.  It  had  no  connection  with  the  great  omentum. 
In  another  the  fold,  25  cm.  long,  overlapped  another  fold  almost 
half  as  long.    It  is  e.xtremely  common  to  find  these  enormous  folds 
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in  this  situation.  The  largest  I  have  seen  was  38  cm.  long,  and 
the  descending  and  iliac  colons  were  almost  completely  concealed 
behind  it.  All  contained  fat  and  blood-vessels,  visible  macro- 
scopically  and  coursing  at  right  angles  to  the  bowel.  They  were 
undoubtedly  appendices  epiploic*. 

Had  they  adhered  to  the  descending  colon  they  would  have 
prevented,  or  at  all  events  hampered,  the  expansion  of  this  norm.ally 
relatively  narrow  part  of  the  large  intestine. 

9.  Fcetus,  seven  months  old  (see  J.  R.  Eastman,  "  The  Foetal 
Peritoneal  Folds  of  Jonnesco,  Treves,  and  Reid,  and  their  Probable 
Relationship  to  Jackson's  Membrane  and  Lane's  Kink,"  Surg., 
Gyn.,  and  Obstel.,  .^pril  1913,  xvi.).  In  this  specimen  there  was 
"  an  extensive  parieto-colic  peritonea^  fold  constricting  the  lumen 
of  the  ascending  colon  "  in  front  of  which  it  crossed. 

10.  In  this  adult  I  found  another  strong  and  extensive  membrane 
lying  in  front  of  and  associated  with  marked  constriction  of  the 
ascending  colon.  This  at  one  point  was  only  22  mm.  broad.  The 
membrane  adheres  to  the  bowel,  but  prolonging  its  right  border 
is  a  large  free  fold  of  jjeritoneum.     This  is  an  appendix  epiploica. 

A  remnant  of  the  genito-mesenteric  fold  is  present,  and  fixes 
the  terminal  part  of  the  ileum.  Between  the  point  so  fixed  and 
the  ileo-cacal  junction  the  ileum  seems  to  have  become  too  long 
to  lie  in  a  straight  line. 

At  all  events  it  forms  a  gentle  curve  convex  upw.ards.  It  is 
not  acutely  kinked,  however. 

11.  In  the  same  adult  there  Ls  an  extensive  membnme  investing 
the  descending  and  iliac  colons.  It  adheres  to  the  bowel,  but  its 
left  Ixtrder  is  prolonged  by  free  folds.  /  have  seen  an  exactly  similar 
membrane  in  a  foetus  17  cm.  long  (see  Fig.  i).  In  this  fcvtus  the 
free  left  margin  of  the  membrane,  the  large  arteries  and  wins 
(having  the  typical  direction),  and  the  bundles  of  non-metlullated 
nerve-libres  lying  definitely  in  the  membr;mc  were  especially 
noteworthy.  There  can  be  no  doubt  as  to  how  these  membranes 
arose.     They  are  formed  by  one  or  several  appendices  ejiijiloica-. 

Although  these  membranes  and  folds  and  their  main  bl(K>d- 
vessels  lie  at  right  angles  to  the  long  axis  of  the  lx)wel.  an  appendix 
epiploica  which  crossed  in  front  of  the  ascending  colon  would  tend 
to  become  oblique  did  it  adjiere  to  the  parietal  jwritoneum  before 
the  cecum  had  completed  its  descent.  The  vessels  would  also 
become  oblique.  In  this  adult  a  strong  apjx'ndix  epiploica  |>a»scs 
from  one  part  to  another  of  the  transverse  colon.    It  forms  with  the 
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bowel  a  foramen  through  which  I  could  readilj-  thrust  a  loop  of 
small  intestine. 

12.  Adult  (see  Eastman  in  paper  just  cited). — I  have  shown 
that  in  the  foetus  the  laminje  of  the  great  omentum  may  fuse  to- 
gether to  a  remarkable  extent,  and  that  the  great  omentum  may 
gain  an  attachment  to  the  ascending  colon  and  caecum  and  pass 
from  these  to  the  parietal  peritoneum  (see  Journ.  Anat.  and  Physiol., 
1910-11,  xlv.  p.  73).  In  this  specimen  there  was  a  membrane 
"  formed  by  fusion  of  the  normal  peritoneum  of  the  colon  with  the 
anterior  and  posterior  laminae  of  the  great  omentum."  I  have 
seen  similar  well-marked  membranes  in  adults. 

In  one  the  right  part  of  the  transverse  colon  was  closely  bound 
to  the  upper  part  of  the  ascending  colon  simply  by  this  omentum, 
which  crossed  between  them.  Jackson  ("  Membranous  Peri- 
colitis," Surg.,  Gyn.,  and  Obsiet.,  Sept.  1909)  notes  that  the  trans- 
Verse  colon  may  be  "  drawn  down  "  to  the  ascending  colon  by  the 
"  membrane." 

It  will  be  seen  that  specimens  i  to  12  afford  us  explanations 
of  the  origin  of  Jackson's  membrane  apart  from  pathological 
causes. 

Professor  Joseph  ROus  Eastman  first  drew  attention  to  my 
pre-colic  folds  in  relation  to  Jackson's  "  membranous  pericolitis," 
about  which  I  was  ignorant  at  the  time  I  published  my  papers. 

The  Genito-mesenteric  Fold  of  Peritoneum 

13.  Full-time  Foetus. — In  this  specimen  the  genito-mesenteric 
fold,  which  I  have  described  in  the  foetus  (see  Journ.  0/  Anat.  and 
Physiol.,  1908-9,  1910-11,  1911-12),  and  demonstrated  in  adults, 
passes  from  the  mesentery  downwards  to  the  right  ovary  and 
Fallopian  tube. 

It  is  noteworthy  that  the  ileo-appendicular  fold  of  Jonnesco 
("  bloodless "  fold  of  Treves)  is  completely  separate  from  the 
genito-mesenteric  fold. 

Frequency. — The  fold  was  present  in  eleven  (six  males  and 
five  females)  out  of  twenty  12  to  22  cm.  (vertex-coccygeal  measure- 
ment) foetuses  (55  per  cent.).  It  occurred  in  seven  out  of  ten 
(70  per  cent.)  of  full-time  foetuses  recently  examined,  and  must 
be  fairly  common  in  the  child.  As  the  fold  is  a  track  by  which 
infection  or  inflammation  may  spread  from  the  bowel  (appendix, 
ileum,  caecum)  to  the  ovary  and  Fallopian  tube,  or  in  the  opposite 
■direction,  it  is  noteworthy  that  not  only  is  appendicitis  common 
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in  children  but  that  numerous  cases  have  been  recorded  in  them 
of  salpingitb,  "  sometimes  accompanied  with  ovaritis  "  (see  e.g. 
Pfaundler  and  Schlossmann,  The  Diseases  of  Children,  iii.,  and 
H.  A.  Kelly,  Operative  Gynecology,  1906,  ii.  p.  566).  The  genito- 
mescnteric  fold  was  present  in  sLx  out  of  eighteen  adults  (33 
per  cent.). 

Genesis  of  the  Genito-mcscnteric  Fold  (?). — Eastman  has  sug- 
gested "  that  in  the  descent  of  the  right  ovary  or  testis  the  dorsal 
peritoneum  Ls  caught  and  dragged  or  drawn  out  into  this  form." 

It  is  difficult  to  say  exactly  how  the  fold  arises. 

One  must  remember  its  relation  to  the  ileac  branch  of  the  ili-n- 
colic  artery  (see  legend,  Fig.  2),  and  that  it  appears  after  the  fourth 
month  of  intra-uterinc  life.  .Apart  from  the  bl<Kid-vessels,  I  found 
no  muscular  fibres  in  a  portion  of  a  fold  removed  from  a  full-time 
fcetus.  (It  may,  however,  be  desirable  to  examine  folds  in  foetuses 
of  various  ages.) 

14.  Full-time  Fcetus. — The  genito-mescnteric  fold  passes  from 
the  terminal  part  ol  the  ileum  downwards  towards  the  right  ovarj\ 
The  lower  part  of  the  fold  is  displaced  slightly  towards  the  right 
and  just  fails  to  become  continuous  with  the  plica  vascularis. 
This  interruption  has  undoubtedly  been  produced  by  the  pressure 
which  the  large  meconium  distended  pelvic  colon  has  exerted  upon 
the  fold.  It  has  caused  the  lower  part  of  the  fold,  with  which  it 
lay  in  contact,  to  adhere  to  the  posterior  parietal  ]X'ritoneum. 
We  have  now  seen  that  this  part  of  the  ileum  may  Ix-  connccK-d 
to  the  abdominal  wall  by  (<i)  the  genito-mesentcric  fold,  or  (6)  the 
bloodless  fold  of  Treves. 

15.  Fatus. — 1  think  that  .some  of  my  friends  may  have  con- 
fused (a)  with  (b).     (b)  may  adliere  to  (<i)  as  in  thus  fa-tus. 

16.  In  this  adult  (b)  also  adheres  to  (a),  {a)  passes  ix-tween 
the  terminal  part  of  the  ileum  and  the  right  Fallopian  tulx-  and 
ovary.  Through  this  adliesion  (b)  connects  the  ileum  and  apjxn- 
dix  to  the  ovary  and  tulx-. 

The  connection  of  the  ileum  with  the  genito-mescnteric  fold 
is  a  secondary  one. 

In  14,  as  in  other  specimens,  the  fold  can  Ix"  traced  over  the 
surface  of  the  bowel,  to  which  it  adheres,  to  the  under  surface  of 
the  mesentery. 

17.  In  this  fa'tus,  as  in  some  others,  the  genitn-mesenteric 
fold  forms  an  extremely  short  connecting  link  Ix-tween  the  ileum 
and  the  right  ovary  and  Fallopian  tube. 
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Fig.  2. — Full-time  fcetus.  o.  The  crecum  and  ascending  colon  were  "free'"  and  have 
been  pulled  forward.  The  genito-mesenteric  fold  is  viewed  from  the  right  side. 
It  extends  from  the  mesentery  and  duodenum  to  the  internal  abdominal  ring.  Its 
mesenteric  border  is  related  to  the  ileac  branch  of  the  ileo-colic  artery  ;  and  the 
spermatic  vessels  and  nerves  (spermatic  plexus,  external  spermatic  nerve)  and  the 
external  iliac  artery  lie  along  its  parietal  (posterior)  border.  Vessels  have  been 
carried  on  to  the  right  surface  of  the  fold  by  the  great  omentum.  The  appendicular 
artery  is  often  bound  to  this  surface.  OccasionaUy  it  lies  along  the  anterior  border 
of  the  fold.  The  middle  strip  of  white  paper  lies  between  the  appendix  and  meso- 
appendix,  and  the  terminal  part  of  the  ileum  and  "  bloodless"  fold  of  Treves,  none 
of  which  adhere  to  the  main  fold.  There  was  a  large  retro-pancreatico-duodenal 
fossa.     (Fcetus  dissected  by  me  at  Cambridge.) 
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18.  Full-time  Fcetus. — In  this  specimen  the  dark  objects  in 
the  genito-mesenteric  fold  are  lymph-nodes.  I  have  demonstrated 
their  presence  in  the  fold  in  other  foetuses.  In  some  cases  the  great 
omentum  may  carry  blood  and  lymph- vessels  on  to  its  right  surface 
(see  Fig.  2). 

These  points  we  consider  important  in  relation  to  the  spread 
of  infection. 

ig.  Full-time  Fcetus. — The  common  and  secondary  connec- 
tion between  the  meso-appendix  and  genito-mesenteric  fold  is  of 
importance. 

20.  Foetus. — Through  it,  or  through  an  adhesion  of  the  appendix 
directly  to  the  fold,  the  appendix  may  be  connected  to  the  right 
ovary  and  Fallopian  tube  as  in  this  specimen  ;  and  it  is  possible 
that  infection  or  inflammation  may  spread  by  this  route,  from  the 
appendix  to  the  right  (or  left,  see  Macnaughton- Jones  in  paper 
already  cited)  ovary  and  Fallopian  tube,  or  in  the  opposite 
direction. 

21.  Fcetus. — The  vermiform  appendix,  indeed,  may  be  most 
closely  bound  to  the  ovary  and  Fallopian  tube  by  the  fold.  In  such  a 
case  some  gynaecologists  might  think  themselves  justified  in  removing 
the  normal  appendix  as  a  prophylactic  measure  (see  H.  Macnaughton- 
Jones,  "  The  Relation  of  the  Appendix  to  the  Causation  and 
Surgical  Treatment  of  Affections  of  the  Adnexa,"  Proc.  Roy.  Soc. 
Med.,  1911,  iv.  p.  346). 

The  appendix  may  be  firmly  held  in  a  retro-colic  position  by 
the  genito-mesenteric  fold,  as  I  have  noted  in  the  adult  and  foetuses. 

22-3.  In  this  specimen  (a  full-time  foetus)  the  ileum  adheres 
to  the  right  surface  of  the  genito-mesenteric  fold,  as  does  the  appendix. 
They  both  form  flexures  which  are  thus  rendered  permanent. 
Their  lymph-vessels  are  thrown  into  immediate  connection.  This, 
however,  occurs  frequently,  as  the  ileum  often  fuses  down  over  the 
meso-appendix  to  the  parietal  peritoneum.  The  lower  part  of 
the  genito-mesenteric  fold  has  been  displaced  to  the  right  and  forms 
a  shelf,  concave  upwards,  upon  which  the  appendix  rests.  The 
shelf  (sometimes  there  is  a  definite  pocket)  also  adheres  to  the 
appendix.  These  adhesions  were  undoubtedly  determined  by  the 
pelvic  colon  which  forms  a  large  loop  lying  in  contact  with  the 
fold. 

I  have  noted  that  the  appendix  and  its  mesentery  may  be 
acutely  kinked  through  being  bent  over  the  free,  sharp  edge  of  the 
genito-mesenteric  fold. 
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Inflammation,  perhaps  strangulation,  might  follow  through 
interference  with  its  blood-supplj'.  The  ileum  might  also  become 
strangulated  in  a  somewhat  similar  manner  (see  my  paper  in  the 
Journ.  of  Anat.  and  Physiol.,  icjij,  xlvii.  p.  479). 

24.  Falus. — The  genito-mesenteric  fold  is  often  (usually  in 
females)  continuous  with  the  suspensory  ligament,  or  plica  vas- 
cularis, of  the  genital  gland. 

25.  Adtdl  Male. — V\'e  have  an  explanation,  tJierefore,  of  how  the 
fold  is  here  attached  to  the  peritoneum  at  the  internal  abdominal  ring. 

26.  In  this  adult  the  genito-mesenteric  fold  was  seen  "  during 
an  operation  for  a  pelvic  lesion  "  (Eastman). 

It  was  not  associated  with  a  kink  of  the  terminal  part  of  the 
ileum  and  "  produced  no  symptoms." 

Eastman  has  also  seen  the  genito-mesenteric  fold  "  associated 
with  inflammation  and  contracture,"  and  producing  a  kink  of  the 
ileum  {Personal  Communication,  Feb.  1913). 

27.  .Adult. — The  cecum,  ileum,  and  meso-appendix  adhere  to 
the  genito-mesenteric  fold.  This  Uiunds  a  narrow  retro-colic 
fossa,  containing  the  apjxndix,  which  was  best  reached  by  pulling 
the  ileum  forwards  and  dividing  the  fold. 

In  cutting  the  fold  one  must  not  forget  its  relations  to  the 
appendix,  meso-appendix,  vessels,  and  ner\'es  (see  legend.  Fig.  2). 

We  have  now  seen  that  the  appendix,  meso-appendix.  ileum, 
and  its  mesentery,  cscum,  and  (6)  fold  of  Treves  may  all  become 
secondarily  connected  to  the  main  (genito-mesenteric)  fold. 

28.  In  this  fa'tus  the  ileo-colic  artery  is  seen  lying  in  a  fold  of 
peritoneum  which  I  have  called  tlu  superior  or  Ufl-root  fold,  since 
it  lies  at  the  root  of  the  mesentery. 

It  may  Iwund  a  definite  fossa  (left  or  superior  root-fossa)  large 
enough  to  contain  a  piece  of  small  intestine  and.  indeed,  a  part 
of  the  jx-lvic  colon,  which  often  ascends  to  it  (and  to  the  duodenum) 
in  the  fcetus. 

If  the  summit  of  the  jxlvic  colon  remain  in  this  position,  the 
mesentery  may  fuse  down  over  the  pelvic  colon.  I  ha>'e  seen 
this  in  several  adults. 

It  is  also  noteworthy  that  if  the  "  terminal  intestine  "  (the 
part  of  the  large  intestine  caudad  to  the  splenic  flexure- Jonncsco) 
rotate  to  tJie  right,  instead  of  to  the  left,  the  mesentery  may  fuse 
down  over  the  descending,  as  well  as  the  pelvic  colon. 

In  colostomy  these  and  other  adhesions,  sucJi  as  I  have  seen, 
might  cause  considerable  trouble. 
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Adhesions  determined  by  the   Genito-mesenteric  Fold 
AND  Pelvic  Colon 

29-30-31.  Foetuses. — Through  anchoring,  and  apparently 
exerting  traction  on  the  mesentery,  the  genito-mesei^teric  fold 
may  cause  this  to  adhere  to  the  parietal  peritoneum.  It  can  thus 
lower  the  root  of  the  mesentery  even  before  the  descent  of  the 
Cfficum,  and  may  determine  most  extensive  adhesions  in  the  ileo- 
cascal  region  (I  have  noted  this  in  a  large  number  of  foetuses)  and 
also  displacements  of  the  bowel,  e.g.  a  downward  displacement 
of  the  duodenum,  right-sided  congenital  inguinal  hernia  (see  my 
paper,  Proc.  Roy.  Soc.Med.,  Feb.  1914).  The  terminal  part  of  the 
ileum  is  rendered  relatively  immovable  through  the  connection  of  its 
mesentery  with  the  fold,  and  its  connection  with  the  large  intestine. 

It  is  confined  between  the  fold  and  the  relatively  unyielding 
abdominal  wall ;  and  the  fold  may  be  pressed  against  the  ileum, 
caecum,  appendix,  and  ascending  colon  by  the  large  pelvic  colon. 
The  ileum  may  readily  become  adherent  to  adjacent  peritoneum, 
as  may  its  mesentery. 

Adhesions  (perhaps  better  termed  "  cohesions  "),  such  as  I 
have  described  in  the  foetus,  may  form  barriers,  ready-made, 
resisting  the  spread  of  inflammation.  They  explain  retro-colic 
abscess  (Macnaughton- Jones),  etc. 

32.  Adults. — Adliesions  binding  the  terminal  part  of  the  ileum 
directly  to  the  parietal  peritoneum  of  the  right  iliac  fossa  occur 
very  frequently  in  the  foetus  as  well  as  in  the  adult.  They  may 
render  truly  permanent  flexures  of  this  part  of  the  bowel. 

33.  In  the  foetus,  movements  of  the  pelvic  colon  and  other 
parts  of  the  large  intestine  may  occur  which  produce  acute  flexures, 
and  these  may  then  be  rendered  permanent  by  adhesions  such  as 
I  have  described  in  my  paper  {Proc.  Roy.  Soc.  Med.,  Feb.  1914). 

34.  Full-time  Fcetus. — The  sub-splenic  loop  is  sometimes 
present  in  the  adult  as  well  as  in  the  foetus.  It  is  an  antero-pos- 
terior  loop  upon  the  upper  part  of  the  descending  colon,  and  forms 
an  acute  and  permanent  flexure,  for  its  limbs  are  firmly  bound 
together,  and  in  some  cases  they  also  adhere  to  the  lateral  parietal 
peritoneum. 

The  pelvic  colon  must  also  be  kept  in  mind  in  accounting  for 
adhesions.  E.g.  sometimes  in  adults  one  finds  the  appendix  and 
meso-appendix  bound  directly  to  the  under  (left)  lamina  of  the 
mesentery.     I   have   found  this,   and  adhesions  of  the   appendi.x 
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and  ciccum  to  the  parietal  peritoneum,  produced  in  fcetuses  by  the 
pressure  exerted  upon  these  parts  by  the  pelvic  colon.  They  may 
adhere  to  the  peritoneum  over  an  area  which  in  extent  exactly 
equals  the  surface  upon  wliich  the  pressure  was  exerted. 

35-6.  Foetus. — The  pelvic  colon  may  also  press  upon  and  cause 
a  displacement  to  the  right  and  obliteration  of  part  of  the  genito- 
mesenteric  fold  (track  by  which  infection  or  inflammation  may 
spread).  1  have  already  indicated  this  and  the  fact  that  this 
pressure  may  cause  the  fold  to  adliere  to  the  bowel.  I  have  demon- 
strated (see  Journ.  oj  Anat.,  191 1,  xlv.  p.  406)  that  the  pelvic 
colon  may  even,  by  pressing  upon  its  own  mesentery,  cause  this  to 
adhere  to  the  parietal  peritoneum.  One  should  also  rememlvr 
that  the  pelvic  colon  may  adJiere  to  the  duodenum,  with  which  in 
the  foetus  it  often  lies  in  contact.  It  may  also  determine,  or  help 
to  determine,  other  adhesions. 

Quite  frequently  in  adults  the  second  part  of  the  duodenum 
is  closely  bound  to  the  ascending  colon. 

Stages  of  Cecal  Torsion 
37-8-9.  Fcetuses. — (a)  See  also  specimen  i.  The  apjx-ndix  is 
in  front,  then  (b)  on  the  outer  side,  and  then  (c)  l>ehind  the  ascend- 
ing colon.  ((/)  Sometimes  it  lies  completely  Ixlow  the  ca-cum. 
In  (c)  and  (</)  the  appendix  may  be  fixed  in  these  |X)sitions  by  a 
genito-mesentcric  fold,  and  in  (d)  the  appi-ndix  may  later  become 
retro-colic  if  the  cacum  be  able  to  complete  its  descent. 

The  Retro-pancreatico-di'odenal  Recess 
40.  Faius.- — The  caudate  lobe  (process)  of  the  liver  lies  in 
contact  with  the  posterior  surface  of  the  head  of  the  pancreas. 
Should  this  recess  persist  (I  have  found  it  well  njarked  in  cliildrcn 
at  birth  and  in  one  adult),  inflanimatary  exudations,  es|X'cially 
from  the  stomach  or  duodenum,  might  at  cumulate  in  it,  and 
inllammation  spread  to  the  head  of  the  pancreas. 

It  is  noteworthy  that  there  is  sometimes  a  distinct  prolonga- 
tion of  the  head  of  the  pancreas  that  may  extend  upwards  In-yond 
the  first  part  of  the  duodenum  (ste  Charpy.  I'oirier's  Atuitvmy, 
1905,  iv.  p.  822).  For  other  |X)ints  regarding  the  duodemmi  see 
my  "  Studies  of  the  Intestine  and  Peritoneum,"  Part  vi.,  Journ. 
n/  .iiiat.  aiid  Physiol.,  xlvii.  I  must  here  refer  to  Professor  C.  M. 
Jaikson's  paper  "On  the  Tojiograjjliy  of  the  Pancreas  in  the 
Human    Fiitus,"   Analomishcr   Anzciger,   Band    xxvii.,    1905.       I 
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regret  that  when  I  wrote  on  the  duodenum  this  interesting  work 
had  escaped  my  notice.  In  an  adult  I  have  noted  a  marked 
dilatation  of  the  second  part  of  the  duodenum  in  association  with 
the  presence  of  a  strong  band  of  mucous  membrane,  which  extended 
from  the  valvula  connivens  (plica  circularis)  which  lies  just  above, 
and  forms  a  hood  for  the  bile  papilla.  It  was  attached  to  the  right 
wall  of  the  duodenum,  and  sub-divided  the  lumen  of  the  bowel 
into  two  nearly  equal  parts.  There  were  no  evidences  of  inflam- 
mation, and  the  band  most  probably  resulted  from  the  partial 
persistence  of  the  embryological  atresia  described  by  Tandler. 

Other  Fcetal  Peritone.\l  Adhesions 

41-4.  Fcrfuses  and  Adults. — The  following  are  amongst  some 
of  the  other  adherions  found  in  the  foetus  : — 

(i)  The  first  part  of  the  duodenum  and  the  transverse  colon 
may  adhere  together  and  both  become  bound  directly  to  the  gall- 
bladder. 

In  some  cases  this  may  later  give  rise  to  a  definite  cysto-colic 
fold,  through  traction  upon  the  connective  tissue  elements  where 
they  have  become  continuous.  This  cysto-colic  ligament  w^is 
present  in  30  per  cent,  of  twenty  foetuses.  It  is  not  more  frequent 
in  the  adult.  (It  occurs  in  30  per  cent.  Addison.)  It  explains 
how  biliary  calculi  may  be  elimines  avec  facilite  par  le  colon  (see 
Bricon,  Le  Progres  Medical,  vii.  p.  27). 

(2)  In  foetuses  25  and  37  mm.  long  the  postero-inferior  surface 
of  the  stomach  is  "  free."  I  found  that  after  the  fourth  month 
adhesions  form  between  the  stomach  (even  occasionally  the  small 
omentum)  and  the  transverse  meso-colon.  These  adhesions  occur 
normally.  In  the  production  of  adhesions  (cohesions)  apart  from 
inflammation  there  must  be  relative  fixation  as  well  as  pressing 
together  of  peritoneal  sheets  ;  and  it  appears  that  adhesions  tend 
to  form  most  readily  whilst  the  parts  are  actively  growng.  In  the 
foetus  and  young  child  they  are  scarcely,  if  at  all,  less  extensive 
than  in  the  adult. 

(3)  The  laminae  of  the  great  omentum  may  become  welded 
together  to  a  remarkable  extent. 

In  accounting  for  these  adhesions  the  firm  resistance  of  the 
large  foetal  liver  must  be  remembered  (see  also  my  papers  already 
cited,  and  p.  267,  Journ.  of  Anat.  and  Physiol.,  xlvii.). 

45.  These  adhesions  (besides  being,  we  think,  of  interest  to  the 
anatomist   and  surgeon  for  various  reasons)   help  to   form  com- 


236  JACKSON'S    MEMBRANE 

partments  or  recesses  (which  are  sometimes  "  definite  ready-made 
abscess  cavaties  ").  For  a  figure  showing  these,  see  Jouru.  of  Anat. 
and  Physiol.,  xliii.  p.  506. 


Discussion 
The  President  felt  that  tlie  Society  was  very  deeph'  indebted 
to  Mr  Reid  for  his  valuable  paper  and  Ix^autiful  illustrations. 
Many  of  the  statements  made  and  ideas  put  forward  were  new, 
and  perhaps  required  a  sjxjcialist  to  discuss  them  and  fully  appre- 
ciate their  value.  But  even  the  grasp  obtained  from  the  demon- 
stration showed  that  many  practical  {xiints  had  been  brought 
out  which  threw  light  uix)n  many  hitherto  obscure  jxiints.  The 
paper  would  repay  prolonged  study. 

Mr  Calhcart  regretted  that  his  acquaintance  with  the  anatomy 
of  these  folds  did  not  enable  him  to  appreciate  the  anatomical 
points  brought  out,  but  as  a  practical  surgeon  he  was  glad  that 
many  of  the  folds  described  are  recognised  as  anatomical.  In 
of)ening  the  abdomen  he  had  frequently  found  these  folds — Jack- 
son's membrane  and  others — and  thought  that  many  of  them  did 
not  seem  to  be  pathological.  It  had  always  struck  him  that 
adhesions  cannot  be  the  whole  explanation  of  the  patimldgical 
conditions  included  in  the  term  intestinal  stasis  ;  he  thought  it 
must  Ix;  a  question  of  jx-ristalsis.  One  sometimes  saw  cases— Hi 
Wilkie  had  shown  a  great  numlx-r  of  specimens — where  adhesions 
are  present,  where  the  intestine  may  Ix-  buried  in  adhesions,  and 
yet  no  obstruction  followed.  He  had  never  yet  Ixun  convinced 
that  adhesions  pulling  the  liowel  a  little  out  of  its  course  would 
necessarily  lead  to  obstruction  unless  there  was  a  loss  of  |x-ristaltic 
power.  The  fact  that  Mr  Reid's  work  was  done  so  thoroughly 
would  help  to  bring  the  jxiint  to  a  definite  conclusion.  Tliey  were 
very  much  indebted  to  him. 

Mr  D.  P.  D.  Wilkic  said  the  jiaper  was  sjx-cially  valuable  conung 
from  one  who  looked  at  the  subject  from  an  entirely  scientific 
point  of  view,  and  who  had  pirhajis  not  been  brought  into  dis- 
cussions as  to  the  exact  p.athological  process  which  underlies 
adhesions  in  the  abdominal  cavity.  The  folds  shown  are  very  like 
some  of  those  taken  to  Ix'  pathological.  If  he  understood  Mr 
Ki'id  rightly,  they  wi-re  present  in  practically  every  ffctus.     Were 
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they  to  understand  that  this  genito-mesenteric  fold  is  invariably 
present  ?  Post-mortem  the  fold  described  is  present  in  from  20 
to  30  per  cent.  In  the  other  cases  one  would  like  to  know  whether 
it  had  disapppeared  or  fused  or  become  unrecognisable  ?  He 
had  come  to  the  conclusion  that  there  were  three  distinct  t^-pes 
of  membranous  folds  met  with  in  the  region  of  the  ileum  and 
proximal  colon :  (i)  the  genito-mesenteric  and  the  parieto-colic  folds 
— undoubtedly  developmental ;  (2)  inflammatory  adhesive  folds 
resulting  respectively  from  appendicitis  and  ascendens  colitis ; 
(3)  the  folds  representing  the  crystallisation  of  lines  of  strain  as 
described  by  Lane. 

Further,  he  would  like  to  ask  Mr  Reid  whether  in  his  observations 
on  adult  bodies  he  had  drawn  any  distinction  between  such  types, 
or  did  he  regard  them  all  as  merely  modified  congenital  folds. 

Mr  Scot  Skining  thought  the  Societ}-  would  like,  in  the  first 
place,  to  know  clearly  whether  Mr  Reid  considered  the  genito- 
mesenteric  fold  entirely  congenital  in  origin.  In  the  second 
place,  it  was  stated  in  the  precis  that  "  the  fold  occurred  in  55 
per  cent,  of  fcetuses,  70  per  cent,  of  children  at  birth,  33  per  cent, 
of  adults."  If  it  was  entirely  a  congenital  condition,  why  did  it 
only  occur  in  33  per  cent  of  adults  ? 

Mr  Beesly  was  quite  in  agreement  with  regard  to  the  anatomical 
development  of  these  folds.  In  regard  to  Jackson's  veil  he  pointed 
out  that  this  pericolic  membrane  was  very  rarely  seen  in  the  dis- 
secting-room, whereas  it  was  present  in  the  majority  of  abdomens 
examined  on  the  operating-table,  both  in  children  and  adults. 
He  suggested  that  it  was  a  normal  condition,  and  that  its  absence 
could  be  accounted  for  in  the  cadaver  by  the  changes  following 
death,  especially  by  the  hardening  of  the 'extra-peritoneal  fatty 
layer.  This  hardening  prevented  the  peritoneum  slipping  about 
easily  within  the  abdomen,  and  comparison  between  the  difficulty 
in  the  cadaver  and  the  ease  in  the  living  subject  with  which  tlie 
bowel  could  be  lifted  out  of  the  abdomen  was  manifest  and  familiar 
to  all. 

Mr  Douglas  Reid  in  reply  said  the  genito-mesenteric  fold  was 
not   always  present.     Mr  Scot    Skirving   referred  to  the  percen- 
tages given.     The  absence  of  the  fold  was  due  to  the  pressure  which 
had  been  exerted  on  it  by  the  pelvic  colon.     The  fold  may  be 
Q 
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obliterated.  He  had  showii  slides  where  pressure  of  the  pelvic 
colon  on  the  fold  caused  it  to  adhere.  He  had  shown  tliat  other 
adhesions  were  formed  in  this  way.  -Again,  the  mesentery  might 
fuse  over  the  upper  part  of  the  genito-mescnteric  fold  and  oblitera- 
tion of  the  whole  fold  occur.  That  explained  why  the  fold  was 
not  so  common  in  the  adult.  It  also  explained  how  the  root  of 
the  mesentery  might  be  lowered.  Whenever  a  part  of  tJie  peri- 
toneum is  rendered  immovable,  adhesions  tend  to  form.  In  the 
foetus  he  had  drawn  special  attention  to  the  extension  of  the  great 
omentum  downwards  upon  the  ascending  colon  and  ca^rum.  He 
indicated  how  an  appendix  epiploica  investing  a  still  short  ascend- 
ing colon  might  become  oblique  consequent  upon  its  adhesion  to 
the  abdominal  wall  and  then  the  dtsi  1  nt  of  the  i-.n  um 


2.  NOTE  ON  THE  1NTR.\TR.\CHE.\L  1NSL'FFL.\TI0X 
OF  ETHER 

By  H.  Torrance  Thomson,  M.D.,  .\na^sthetist,  Lcith  Hospital,  and  J.  W. 
Struthf.rs.  F.R.C.S.Kd..  .\ssistant-Surgeon.  Ro\-al  Infirmary,  Edinburgh 

Intratr.\cheal  insufflation  consists  in  driving  a  current  of  air, 
under  pressure,  through  a  tulx\  introduced  by  way  of  the  mouth 
and  lar\'nx,  deeply  into  the  trachea.  The  current  of  air  returns 
l>etween  the  tube  and  the  wall  of  the  trachea,  and  escapes  through 
the  mouth  and  nose.     The  current  is  continuous. 

The  work  of  Meltzer  .and  Auer  has  demonstrated  that  this 
insufflation  of  air  into  the  trachea  unde^  adequate  pressure  venti- 
lates the  pulmonary  alveoli  and  enables  the  normal  diilusion  of 
gases  to  Ix-  carried  dut  for  many  hours,  independently  Of  all  re- 
spiratory movements.  If  the  air  in  its  passage  under  pressure  is 
made  to  pass  through  a  chamber  containing  ether,  we  are  enabled 
to  introduce  into  the  pulmonary  alveoli  ether  vapour  of  van,'ing 
strength. 

The  jxiints  to  which  attention  may  be  directed  are  : — 

I.  In  ordinary  respiration  air  has  to  l>e  brought  fri>m  outside 
through  the  nose,  pharynx,  lan,-nx,  trachea,  and  bronchi — from 
this  point  respiration  consists  in  an  interchange  of  gjuses  Ix-tween 
the  tidal  and  alveolar  air  by  a  process  of  diffusion. 

In  intratracheal  insufflation,  air  is  lirought  down  to  the  bifurca- 
tion of  the  trachea,  with  a  certain  force  which  favours  diltusion 
of  gases,  the  loni;  intervening  air-shaft  which  has  Ix'cn  tcrnud  the 
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dead  space  being  thus  cut  out.  The  practical  importance  of  this 
is  that  there  can  be  no  interference  with  the  free  passage  of  air 
between  the  entrance  to  the  mouth  or  nose  and  the  trachea,  an 
interference  which  is  so  frequently  responsible  for  respiratory 
difficulties  during  anaesthesia. 

In  addition,  an  excellent  means  for  performing  artificial  res- 
piration is  always  available.  As  an  instance  of  its  utility  in  this 
respect,  reference  may  be  made  to  a  case  recorded  by  Elsberg,  in 
which  in  a  patient  who  had  taken  morphia  with  suicidal  intent, 
artificial  respiration  was  kept  up  for  12  hours,  without  any  res- 
pii-atory  movements  taking  place,  recovery  ultimately  ensuing. 
In  our  own  experience  at  Leith  Hospital,  the  apparatus  was  used 
successfully  in  a  patient  who  had  attempted  suicide  by  drowning, 
and  in  whom  respiratory  movements  had  ceased.  Artificial 
respiration  was  kept  up  for  several  hours,  after  which  ordinary 
respiratory  movements  were  re-established. 

2.  In  intratracheal  insufflation  there  is,  during  the  entire  period, 
a  continuous  current  of  air  blowing  forcefully  from  the  trachea 
through  the  larynx,  pharynx,  nose,  and  mouth.  It  has  been 
demonstrated  in  the  laboratory  and  in  actual  practice  that,  during 
insufflation,  it  is  impossible  for  blood,  mucus,  or  vomited  matter 
to  enter  the  larynx,  obviously  a  point  of  great  practical  importance 
in  many  operations. 

3.  By  the  constant  maintenance  of  sufficient  positive  pressure, 
collapse  of  the  lungs  may  be  prevented  or  regulated  at  will,  when 
the  thorax  is  opened.  In  virtue  of  this  and  because  the  method 
does  not  depend  on  the  efficiency  of  the  patient's  respiratory 
movements,  intratracheal  insufflation  of  ether  appears  likely  to 
displace  the  elaborate  negative  and  positive  pressure  cabinets 
and  masks  which  have  been  devised  for  intrathoracic  operations. 

The  claims  made  on  behalf  of  the  method  are  based  on  the  records 
of  a  large  number  of  laboratory  experiments  carried  out  by  Meltzer, 
Auer,  and  others,  and  on  the  observations  of  anesthetists  and 
surgeons  in  actual  practice. 

Our  experience  is  derived  from  the  use  of  the  method  in  about 
100  cases.  The  cases  were  not  specially  selected,  our  object 
being  to  gain  experience  as  quickly  as  possible  and  to  acquire 
dexterity  in  the  technique — so  that  special  cases  might  have  a 
fair  trial.  The  series,  however,  included  many  cases  which  afforded 
opportunity  to  put  the  method  to  the  test  with  regard  to  the  special 
advantages  claimed  for  it. 
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Ampng  the  cases  coming  under  this  category,  the  following 
may  be  specially  mentioned  : — 

Laparotomies    for    Gall    Stones — intraperitoneal    rupture    of 

bladder,  etc. 
CEsophagostomy. 
CEsophagoscopy. 
Operations  for  Mastoid  Disease. 

„  Tubercular  Glands  in  Neck. 

,,  NasopharjTigeal  Polj'pus. 

„  Strangiilated  Hernia. 

Prostatectomy. 
Nephrectomy. 
Lammectomy. 
E.xcision  of  Upper  Jaw. 
E.\cision  of  Tongue. 
Plastic  Operation  Cheek. 
Plastic  Operation  Mouth. 
Hysterectomies  in  Irendelentomy  Position. 

To  commence  with,  we  used  an  apparatus  made  after  the 
model  described  bj^  Meltzer.     It  is  ine.xpensive  and  efficient. 

For  the  greater  number  of  our  operations  we  have  used  the 
apparatus  devised  by  Mr  Kelly  of  Liveqx>ol.  This  consists  of 
two  parts,  the  first  part  lieing  for  tiie  production  of  the  air  current 
— the  second  for  the  etherisation  of  the  air.  Tl>e  electric  motor 
actuates  a  rotatory  blower  which  produces  a  current  of  air.  Tlic 
blower  runs  at  the  rate  of  from  50  to  1000  revolutions  per  minute. 
The  ether  apparatus  consists  of  an  ether  chamber.  12  cm.  in  diameter 
— metal  lid,  with  entry  and  exit  for  air  current,  and  third  ojx-ning 
for  introduction  of  ether.  The  entry  tulx;  dips  down  into  the  air 
sp.icc  alx)ve  ether  for  about  4  cm.  Entry  and  e.xit  tuK's  arc 
interrupted  by  taps,  geared  by  cogwheels  to  a  third  taj)  connecting 
both  entry  and  e.xit.  This  permits  of  variation  in  ether  strength 
of  air  current  from  zero  to  full  saturation.  In  addition  there  are 
(1)  warming  chamber,  (2)  safety-valve,  (3)  mercury  m.xnometer, 
(4)  three  taps,  (rj)  pressure  regulator,  (ft)  alternative  tap  for  oxygen 
or  NO.J  gas,  (c)  tap  for  reducing  pressure  in  trachea  to  zero. 

The  prelimin.iry  administration  of  morphia,  gr.  \,  and  .itropinc, 
gr.  1,'n.  has  been  the  rule.  In  alcoholic  subjects,  it  would  jiroba!>lv 
be  an  advantage  to  add  scopolamine,  gr.  i^n- 

Induction  is  carried  out  in  the  ordinary  way. 
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For  the  introduction  of  the  catheter  we  have  used  Hill's  Endo- 
scope. The  passage  of  the  catheter  is  at  first  a  matter  of  difficulty 
■ — but  with  practice  it  becomes  comparatively  easy.  The  im- 
portant points  to  attend  to  are  (i)  thorough  relaxation  before 
attempting  intubation — the  lower  jaw  should  be  so  slack  that  a 
gag  is  not  required  ;  (2)  the  head  should  hang  over  the  end  of  the 
table  or  be  placed  in  the  occipito  shoulder  position  ;  (3)  the  epi- 
glottis must  be  identified — and  the  speculum  passed  sufficiently 
far  below  its  tip  that  it  will  not  slip — too  deep  insertion  must  be 
avoided  ;  (4)  keep  speculum  in  left  hand,  and  with  a  tOting  move- 
ment of  the  hand  lift  the  hyoid  bone.  The  glottis  then  comes 
into  view,  and  there  should  be  no  difficulty  in  inserting  the  catheter, 
which  should  be  made  rigid  by  means  of  a  probe.  We  have  used 
the  silk-web,  white-enamelled  cylindrical  catheters.  They  stand 
boiling  fairly  well  if  care  be  taken  not  to  leave  them  too  long  in 
the  boiling  water,  and  if  each  catheter  is  wrapped  in  a  piece  of 
gauze  so  that  it  is  not  in  contact  with  another  catheter.  The 
instrument  is  pushed  nearly  to  the  bifurcation  of  the  trachea,  a 
point  in  the  adult  about  26  cm.  from  the  incisor  teeth — ^the  probe 
is  withdrawn  and  connection  made  with  the  air  current.  The 
size  of  the  catheter  varies  with  the  build  of  the  patient.  In  all 
but  exceptional  cases,  our  experience  leads  us  to  believe  that  the 
maximum  size  should  be  24  F.,  ranging  downwards  from  this. 
Too  large  a  catheter  will  interfere  with  the  return  current  of  air. 

Occasionally  the  tube  has  been  passed  into  the  oesophagus  ; 
this  occurred  several  times  in  our  earlier  cases.  With  care  and 
adequate  relaxation  such  a  mistake  should  not  occur,  but  the 
possibility  of  it  should  be  kept  in  mind.  If  the  patient  has  been 
properly  anssthetised  and  the  tube  introduced  without  delay 
any  glottic  spasm  which  supervenes  should  rapidly  pass  off.  The 
degree  of  concentration  of  the  vapour  should  not  be  too  high  to 
commence  with,  or  irritation  wUl  result,  evidenced  by  spasm  and 
coughing.  The  pressure  should  vary  according  to  the  case  from 
10  up  to  30  mm.  Hg.  The  safety-valve  should  be  so  arranged  as 
to  make  any  pressure  above  this  impossible. 

In  the  majority  of  cases,  the  course  of  anaesthesia  has  been 
perfectly  smooth  and  uneventful — the  colour  remained  a  rosy 
pink,  the  pulse  good,  and  the  respirations  quiet  and  regular.  There 
was  a  noticeable  absence  of  strain  of  all  kind,  the  condition  re- 
sembling natural  sleep  rather  than  narcosis.  As  a  rule,  the  anaes- 
thesia is  light  and  easily  controlled  by  turning  the  regulator  either 
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towards  full  ether  or  air,  and  at  any  moment  the  ether  can  be 
turned  oft  altogether,  the  apparatus  being  at  once  converted  into 
one  for  performing  artificial  respiration. 

It  is  undesirable  that  the  respiratorj'  movements  should  be 
abolished  altogether  ;  their  presence  indicates  that  the  pressure 
of  the  entering  air  is  not  too  great  for  the  respiraton,*  muscles, 
weakened  by  the  anaesthetic,  and  also  that  the  respirator},'  centre 
in  the  medulla  is  not  being  overdosed  with  ether.  At  tjie  con- 
clusion of  the  operation,  before  withdrawing  the  catheter,  it  is 
well  to  flush  out  the  lungs  with  air  so  as  to  remove  any  ether  vapour 
that  is  present.  This  is  accomplished  by  turning  the  regulator  to 
air  for  a  few  minutes.  In  a  few  cases,  notably  in  big  alcoholic 
subjects,  difficulty  has  been  experienced  in  securing  a  sufficiently 
deep  anaesthesia  witli  good  relaxation.  In  two  of  our  cases  the 
attempt  had  to  be  abandoned,  and  anxsthesia  maintained  by 
other  methods.  The  attempt  in  such  cases  to  give  a  more  con- 
centrated vapwur  has  in  our  experience  led  to  coughing  and  spasm. 
Probably,  as  prexnously  suggested,  the  addition  of  scopolamine 
to  the  preliminary  dose  of  morphia  and  atropine  would  be  adxnsable, 
and  it  is  particularly  important  to  produce  a  deep  an.tsthesia  in 
such  subjects  before  commencing  insufflation. 

There  has  not  been  any  case  of  sickness  during  the  insufflation. 
With  such  a  limited  experience  to  draw  upon,  it  is  difficult  to 
sf)eak  with  any  assurance  regarding  the  question  of  shock.  The 
absence  of  strain  and  the  pi>rfect  aeration  should  certainly  help 
to  lessen  shock,  and  the  general  opinion  appears  strongly  to  favour 
the  view  that  it  does  so.  In  our  series,  there  was  one  case  of 
bronchitis.  In  a  few  cases,  there  was  some  hoarseness  and  com- 
plaint of  sore  throat,  more  marked  in  the  early  cases  and  possilily 
due  more  to  clumsy  introduction  than  to  irritation  from  the 
intratracheal  tulx'.     There  has  been  no  case  of  pneumonia. 

.Xfter-sickness  occurred  in  a  certain  proportion  of  the  cases ; 
it  is  generally  held  by  those  who  have  had  exjx'rience  of  the  method 
that  the  amount  of  after-sickness  is  less  than  after  ordinan,'  in- 
halation an.esthesia.  In  the  meantime,  we  refrain  from  expressing 
an  opinion  on  this  point. 

In  estimating  the  value  of  this  method,  it  is  in  the  first  place 
to  be  rememlx-red  that  it  is  essentially  a  method  of  maintaining 
an.Tsthesia  ;  it  dcH?s  not  touch  the  problem  of  satisfacton.'  in- 
duction. Tlie  general  conclusions  to  which  one  came  may  be 
briefly  summarised.     Provided   a   satisfacton>'   apparatus   is   used 
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and  reasonable  precautions  are  taken,  the  method  is  a  very  safe 
one.  The  precautions  referred  to  are  concerned  with  such  points 
as  the  skilful  introduction  of  a  properly  sized  tube,  the  regulation 
of  the  pressure,  and  the  maintenance  of  respiratory  movement. 

In  prolonged  operations  the  method  provides  a  quiet,  even 
anaesthesia  with  perfect  aeration  and  marked  absence  of  all  strain. 
One  is  struck  by  the  peaceful  nature  of  the  anaesthesia,  the  con- 
dition as  previously  remarked  resembling  a  natural  sleep  rather 
than  a  narcosis.  In  abdominal  operations,  the  quiet  respiration 
and  the  relaxation  of  the  muscles  of  the  abdominal  walls  make  the 
method  a  very  satisfactory  one,  especially  in  operations  in  the  upper 
part  of  the  abdomen.  It  promises  to  relieve  the  respiratory  em- 
barrassment which  is  sometimes  seen  during  the  course  of  anaesthesia 
in  stout  patients  who  are  placed  in  the  Trendelenberg  position. 

In  all  operations  about  the  mouth,  such  as  those  for  excision 
of  the  upper  jaw — antrum  operations — or  those  undertaken  for 
removal  of  nasopharyngeal  growths,  any  danger  of  aspiration  of 
blood  mucus,  etc.,  is  removed,  and  the  anaesthetist  is  well  out  of 
the  surgeon's  way.  There  is  no  interruption  to  the  regular  delivery 
of  ether  vapour,  which  is  so  liable  to  occur  in  such  cases  with  ordinary 
methods.  In  operations  for  removal  of  glands  in  the  neck  or  for 
mastoid  disease,  the  surgeon  has  the  field  to  himself,  and  is  not 
hampered  nor  is  his  asepsis  endangered  by  the  proximity  of  the 
anaesthetist's  mask.  In  such  operations  as  laminectomy  and 
nephrectomy,  the  postural  difficulties  with  which  the  anaesthetist 
has  to  contend,  and  which  also  tend  to  interfere  with  free  respira- 
tion, are  eliminated.  We  have  unfortunately  not  had  the  oppor- 
tunity of  testing  the  method  in  thoracic  surgery.  The  opinion 
has  been  expressed  that  it  wUl  supersede  the  positive  and  negative 
pressure  cabinets  and  greatly  extend  the  possibilities  of  intra- 
thoracic operations. 

In  conclusion,  while  anxious  to  avoid  making  extravagant 
claims,  we  suggest  that,  in  intratracheal  insufflation  of  ether,  we 
have  a  very  safe  method  of  maintaining  anaesthesia  which  in 
properly  selected  cases  offers  great  advantages,  and  that  the  method 
deserves  to  take  its  place  alongside  of  other  methods  at  the  disposal 
of  the  anaesthetist. 

Discussion 
The  Presideiii  said  they  had  listened  with  very  great  pleasure 
and  profit  to  Dr  Thomson's  paper.     It  was  extremely  ingenious. 
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and  seemed  to  be  a  valuable  method  of  administering  ether  and 
also  for  artificial  respiration.  It  was  rather  an  elaborate  appa- 
ratus to  carry  about  ;  it  would  be  most  valuable  in  an  institution 
such  as  the  Infirmary.  The  production  of  the  apparatus  must 
have  entailed  a  great  amount  of  thought  and  work. 

Mr  Hodsdon  had  had  a  limited  experience  of  the  metliod.  It 
had  been  used  in  about  50  cases  in  his  wards,  and  he  had  every 
reason  to  be  satisfied.  He  had  not  as  yet  used  it  in  intrathoracic 
surgery.  There  had  been  only  one  case  of  slight  bronchitis,  and 
that  occurred  after  an  operation  for  goitre — a  class  of  case  in 
which  the  method  was  extremely  successful.  The  ward  sister 
thought  that  after-sickness  was  less  than  when  other  methods  had 
been  employed.  The  usual  procedure  adopted  was  to  giNX  the 
patient  scopolamine  and  morphia,  then  to  administer  a  general 
ana^thetic,  and  finally  to  introduce  the  intratracheal  tube.  It 
was  extremely  important  that  the  patient  should  be  completely 
anssthetised  before  the  tube  is  introduced. 

Mr  Caird  expressed  liis  appreciation  of  the  paper  and  of  thf 
method  described.  He  believed  the  method  would  prove  sjK^cially 
valuable  in  the  case  of  cerebral  cures  with  threatened  failure  of 
respiration,  as  also  in  certain  cases  where  it  was  necessary  to 
enter  the  thoracic  cavity.  In  regard  to  its  general  application 
he  was  doubtful,  since  he  felt  that  the  methods  for  attaining 
annLsthesia  would  not  be  too  simple. 

Intratracheal  tubes  demanded  special  dexterity,  were  not  free 
from  danger,  and  might  fail.  Such  metliods  had  formerly  been 
largtly  adopted  in  operative  procedures  involving  the  pharynx, 
but  had  lx!en  tacitly  abandoned.  More  recent  methods  of  anaes- 
thesia had  led  to  their  revival,  and  by  intratracheal  tulx-s,  by 
various  negative  and  positive  pressure  devices  for  mechanical 
artificial  respiration,  the  field  of  pulmonary  surgerj'  had  lx?en 
extended.  He  still  felt,  however,  that  the  methods  descrilx-d 
should  he  restricted  to  such  cases,  for,  ap.irt  from  the  difhculties 
of  introducing  a  tube  through  the  larjmx,  none  of  the  si^eciai 
methods  employed  were  entirely  free  from  the  risk  of  damaging 
the  parenclymatous  tissue  of  the  lungs.  He  had  observed  that 
the  majority  of  surgeons  who  had  such  forms  of  apparatus  at  tlieir 
disposal  dispensed  with  such  aid  as  far  as  possible  and  reserved 
it  for  sjx^cial  cases. 
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Mr  Scot  Skirving  thought  it  would  be  discourteous  to  his  Leith 
colleagues  if  he  did  not,  in  a  word  or  two,  express  his  opinion  of 
this  method.  In  the  first  place,  he  had,  so  far,  seen  no  evil  result 
follow.  Secondly,  in  certain  cases  he  had  received  very  obvious 
benefit  from  its  use.  Two  most  successful  cases  had  already  been 
referred  to.  One  was  an  excision  of  the  upper  jaw  in  which  a 
very  wide  resection  had  to  be  carried  out.  During  the  operation 
one  worked  in  a  puddle  of  blood  with  the  utmost  comfort.  When 
the  rubber  tube  was  withdrawn  there  was  not  a  stain  of  blood  upon 
it,  proving  that  no  blood  had  gone  down  the  trachea.  Of  course 
it  might  be  asked,  ^^'ould  you  not  have  got  the  same  result  if  you 
had  used  the  ordinary  methods  ?  The  second  case  proved  the 
contrary.  It  was  that  of  an  alcoholic  dock  labourer.  He  had 
an  abdominal  hernia  so  large  that  two  fists  could  be  put  into  the 
gap.  There  was  the  greatest  difficulty  in  getting  the  recti  to- 
gether ;  personally  he  could  not  recollect  any  case  in  which  there 
were  more  rigid  recti.  The  patient  was  blue,  he  was  coughing, 
and  one  even  feared  the  operation  might  not  be  completed.  As 
soon  as  the  intratracheal  method  was  substituted,  the  abdomen 
became  rela.xed  and  the  patient's  breathing  became  quiet. 

Turning  to  the  drawbacks  to  the  method,  Dr  Thomson  had 
referred  to  the  risk  of  passing  the  tube  down  into  the  stomach, 
and  had  said  that  this  mistake  was  occasionally  made.  He  (Mr 
Scot  Skirving)  thought  that  the  ordinary  medical  man  would  put 
it  5  times  out  of  6  into  the  stomach.  Then  the  elaborateness  of 
the  apparatus  was  a  disadvantage,  and  its  size.  One  did  not  want 
to  have  to  take  a  cab  every  day  when  called  upon  to  give  an 
anesthetic  !  Mr  Caird,  he  thought,  had  been  too  pessimistic  in 
his  remarks.  It  was  a  method  which  would  in  many  cases  be 
very  useful  in  the  hands  of  the  anaesthetic  specialist,  but  was  not 
a  method  for  the  general  practitioner.  He  did  not  think  it  would 
share  the  same  fate  as  many  previous  methods,  and  it  was  one 
which  surgeons  would  be  extremely  glad  to  have  at  their  disposal. 

Dr  Stuart  Ross  said,  in  the  first  place,  he  would  like  to  know 
whether  Dr  Thomson  used  this  method  in  children.  The  youngest 
child  he  had  used  it  on  was  10  ;  he  confessed  he  was  a  little  nervous 
for  the  first  few  minutes.  He  would  like  to  hear  Dr  Thomson's 
experience  on  that  point.  With  regard  to  introducing  the 
catheter,  he  had  a  great  deal  of  difficulty  in  his  earlier  cases  and 
had  adopted  the  plan  of  painting  the  pharynx  with  novococaine. 
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One  could  get  the  catheter  in  under  a  quite  light  ana-sthesia.  and 
he  now  had  no  serious  difficulty.  Another  point  is  that  some- 
times one  found  a  big,  strong  man  can  be  overcome  quite  easily, 
while  at  another  time  there  is  the  greatest  struggle  to  keep  even 
an  average  patient  anjesthetised.  ThLs  he  attributed  to  differences 
in  ether  percentage,  even  when  the  indicator  was  at  "  full  ether." 
Mr  Alexander  had  kindly  allowed  him  to  work  out  the  percentage 
of  ether  with  the  glass  full  and  at  different  levels.  If  it  is  three 
quarters  full,  one  gets  17  per  cent.  ;  if  half  full,  13  per  cent.  ;  and 
if  one  quarter  full,  7  per  cent.,  which  latter  is  not  sufficient  to 
anarsthetise  the  patient.  He  was  inclined  to  think  that  the  ideal 
type  of  instrument  would  have  to  be  made  somewhat  differently. 
He  did  not  think  that  the  method  of  blowing  air  over  the  surface 
of  ether  is  the  best  possible  way  of  making  ether  vapour.  Again, 
when  Dr  Thomson  had  a  case  in  which  he  finds  the  ana-sthesia  is 
not  as  deep  as  he  would  like  and  wishes  to  deepen  it,  did  he  regard 
increasing  the  tension  of  the  atmosphere  or  increasing  the  ether 
percentage  the  more  reliable  ?  Obviously  one  \nshed  to  use  as 
little  ether  as  possible.  He  had  asked  the  nurses  in  the  Deaconess 
Hospital,  whom  he  regarded  as  the  Ix-st  judges,  as  to  the  after- 
results  ;  they  were  unanimous  in  their  opinion  that  no  other 
method  of  giving  ether  gave  such  good  results. 

Dr  Burn  Murdoch  said  he  took  it  that  the  tube  went  into  the 
larynx.  How  was  the  pressure  given.  He  did  not  suppose  that 
the  trachea  was  blocked  up  each  time.  Was  the  pressure  inside 
the  lung  ? 

Professor  linidh-y  asked  if  thr  .i]ii'.ii,inis  (dulil  U-  u»<i  l^r 
chloroform  ? 

Dr  Torrance  Thomson  in  reply  said  that  Professor  Caird  seemed 
to  Ix'  under  the  impression  that  he  proposed  to  use  this  method 
in  all  cases^whereas  lie  had  particularly  stated  that  he  thought 
it  would  take  its  place  alongside  of  other  methods  in  properly 
selected  cases.  The  device  to  which  Mr  Caird  referred  of  passing 
a  catheter  into  the  trachea  and  allowing  the  patient  to  inhale 
chloroform  through  it  was  of  course  not  insufflation.  Mr  Caird 
was  of  opinion  that  the  introduction  of  a  catheter  into  the  trachea 
could  not  but  lie  harmful.  His  (Dr  Thomson's)  experience, 
though  not  large,  did  not  agree  with  this,  and  the  experience  of 
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those  who  had  worked  in  the  laboratory  and  in  actual  practice  had 
not  borne  out  that  suggestion.  In  Meltzer's  laboratory  experi- 
ments, that  point  was  very  carefully  investigated,  and  the  con- 
clusion was  arrived  at  that  even  after  prolonged  retention  of  the 
catheter  in  the  trachea — say  12  hours — no  irritation  resulted. 
Dr  Thomson's  experience  in  children  was  limited  to  one  case — 
and  in  that  case  Dr  Logan  Turner  passed  the  catheter — a  soft 
rubber  one  ;  the  anaesthesia  was  quite  satisfactory. 

As  regards  increasing  the  strength  of  the  vapour — in  addition 
to  allowing  the  full  saturation  of  the  air  by  turning  indicator  to 
ether,  the  strength  might  be  increased  by  immersing  the  ether 
chamber  in  warm  water — Kelly's  latest  pattern  provided  for  this. 

Of  course,  the  ideal  was  to  have  an  instrument  which  would 
record  the  strength  of  the  vapour,  and  this  doubtless  would  be 
forthcoming.  Increasing  the  pressure  probably  would  diminish 
the  strength  of  the  vapour. 

As  regards  Dr  Burn  Murdoch's  question,  one  did  not  get  an 
intrathoracic  pressure  equal  to  that  recorded  by  the  manometer. 

Mr  Struthers  also  replied. 


Meeting  X.— July  i,  1914 

Dr  John  Playfair,  President,  in  the  Chair 

I.  Exhibition  of  Patient 

Dr  Norman  Walker  showed — 

Case  of  LUPUS  showing  the  result  of  treatment  by  tuberculin. 

2.  REPORT  BY  THE  MEDICO-CHIRURGICAL  SOCIETY  OF 
EDINBURGH  ON  ISOLATION  AND  OTHER  MATTERS 
IN  CONNECTION  WITH  THE  MORE  COMMON  IN- 
FECTIOUS DISEASES 

The  following  Report  was  drawn  up  by  a  Committee  appointed  by 
the  Council  of  the  Medico-Chirurgical  Society  of  Edinburgh  at  the 
request  of  that  Society.  The  Committee  consisted  of  Dr  Burn- 
Murdoch,  Dr  Melville  Dunlop,  Dr  Maxwell  Williamson  (M.O.H.), 
Dr   Meikle,   Dr  Claude   Ker,   and   Mr  J.   M.   Cotterill   {Convener). 
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The  Report  was  discussed  and  finally  adopted  by  the  Society  at  a 
meeting  held  on  July  ist,  1914,  with  the  additions  (printed  in 
italics  for  identification)  occurring  in  Section  II.,  paragraph  B, 
and  in  Section  V.  The  Society  further  instructed  the  Senior 
Secretary  to  have  the  Repwrt  sent  to  the  members  of  the  profession 
resident  in  Midlothian. 

I.  (a)  That  certain  of  the  common  infectious  diseases,  viz. 
Chickentox,  Rubell.^,  and  Mlmps,  l>eing  of  such  slight  im- 
portance from  the  p>oints  of  view  of  mortality  or  serious  compli- 
cations, may  with  advantage  be  ignored  as  far  as  quarantine  is 
concerned,  the  actual  patients  themselves  being  of  course  at  once 
isolated. 

(b)  This  is  not  meant  to  apply  to  "  contacts  "  attending  as 
day-scholars,  or  boarders  proposing  to  return  to  a  school  which 
is  free  from  such  infection. 

(c)  As  for  all  practical  purposes  the  above-named  diseases  do 
not  occur  twice  in  the  same  patient,  where,  in  the  case  of  patients 
over  7  years  of  age,  there  is  evidence  that  the  "  contact  "  has 
suffered  from  a  previous 'attack,  the  above  rider  (ft)  does  not  hold. 

(d)  As  the  use  of  the  term  "  German  Measles  "  leads  to  serious 
confusion  in  carrying  out  regulations  for  lx>th  "  Measles  "'  and 
"  German  Measles,"  it  is  strongly  recommended  that  the  name 
"  Rubella  "  be  substituted  for  that  of  "  German  Measles." 

(c)  In  the  case  of  a  patient   contracting  any  of  the   alx)ve 
diseases,  the  isolation  periods  are  as  follows : — 
(a)  Chickenpox  :  when  ever}'  scab  has  fallen  off. 
(yS)  Rubella  :  in  5  days  after  the  appearance  of  the  rash, 
(y)  Mumps  :  in  not  less  than  a  fortnight  from  the  date  of  onset, 

and  in  not  less  than  i  week  after  the  subsidence  of  all 

swelling  in  the  neck  or  elsewhere. 
(f)  In  the  case  of  "  contacts  "  who  have  not   had  previous 
attacks,  the  following  are  the  isolation  periods  : — 

(a)  Chickenpox  :  in  3  weeks  from  the  last  c.\|K>suro. 

(j5)  Rubella: 

(y)  Mumps :       .,  25   days  „  „ 

II.  Me.asles  and  Whooping-Colgh 
Tlie  spread  of  these  two  diseases  is  largely  due  to  the  fact  that 
they  are  most  infectious  before  they  can  be  diagnosed  ;    still,  in 
view  of  their  serious  character,  i.solation  of  actual  cases  and  <«f 
"  suspects  "  should  of  course  Ix*  promptly  carried  out. 
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A.  Measles. 

Any  patient  contracting  the  disease  is  not  to  return  to  school 
for  at  least  3  weeks  from  the  date  of  the  appearance  of  the  rash. 

In  the  case  of  "  contacts  "  who  have  not  had  the  disease,  the 
period  of  quarantine  should  not  be  less  than  14  days. 

"  Contacts  "  who  have  had  a  previous  attack  may  return  to 
school  if  the  patient  has  been  isolated,  and  efficient  disinfection 
of  the  contact  has  been  carried  out.  (This  recommendation  is 
subject  to  modification  in  the  smaller  class  of  houses.) 

B.  Whooping-Cough. 

It  appears  most  probable  that  the  infectivity  of  whooping- 
cough  is  associated  with  the  catarrhal  stage,  and,  in  the  absence  of 
complications,  disappears  verj''  shortly  after  the  development  of 
the  "  whoop."  It  is  desirable,  however,  for  the  patient's  own 
sake  that  he  be  under  careful  treatment  or  observation  till  the 
disappearance  of  the  "  whoop." 

In  the  case  of  "  contacts  "  who  have  not  had  the  disease  pre- 
viously-, the  period  of  quarantine  should  be  21  days. 

"  Contacts  "  who  have  had  a  previous  attack  may  return  to 
school  at  once. 

III.  Diphtheria 

A  patient  contracting  the  disease  must  be  isolated  until  the 
condition  of  the  throat,  nose,  ears,  etc.,  is  normal,  and  until  at 
least  two  consecutive  negative  swabs,  taken  at  intervals  of  not 
less  than  24  hours,  have  been  obtained  from  the  affected  parts. 

"  Contacts  "  should  be  kept  under  supervision  until  two  negative 
swabs  have  been  obtained  at  intervals  of  not  less  than  24  hours. 

IV.  Typhoid  Fever 

A  patient  contracting  the  disease  may  return  to  school  in  not 
less  than  6  weeks  from  the  onset,  and  after  complete  recovery. 

No  quarantine  of  "  contacts  "  is  required  except  in  special 
circumstances. 

V.  Scarlet  Fever 

Patients  contracting  the  disease  must  be  isolated  for  not  less 
than  6  weeks  from  the  date  of  the  eruption,  and  until  recovery 
from  all  complications  which  may  have  a  distinct  bearing  on  the 
question  of  infectivity. 
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"  Contacts  "  must  observe  a  quarantine  of  not  less  than  lo 
days  after  efficient  disinfection. 

(It  being  generally  agreed  that  the  incubation  pt>riod  of  scarlet 
fever  does  not  in  any  case  exceed  5  days,  the  Committee  (with  one 
exception,  viz.  Dr  Maxwell  Williamson)  were  of  opinion  that 
contacts  might  safely  return  to  school  in  7  days.) 


3.  REPORT  OF  THE  COM.MITTEE  APPOINTED  BY  THE 
MEDICO-CHIRURGICAL  SOCIETY  IP(A'  THE  EOIN- 
BLRGH  MILK  SIPPLY 

The  terms  of  the  remit  to  this  Committee  whi<  h  was  appointed  by 
the  Medico-Chirurgical  Society  on  February  5th,  IQIJ.  were  as 
follows :  To  inquire  whether  the  milk  supply  of  Edinburgh  hears 
any  relation  to  the  prevalence  of  tuberculosis  in  the  city,  ami  to 
report  to  the  Society. 

At  the  date  of  its  appointment  the  Committee  was  cognisant  that 
certain  investigations  bearing  upon  the  subject  of  the  remit  were  in 
progress  in  Edininirgh,  and  it  therefore  resolved  t<»  await  the  result 
of  these  before  proceeding  to  frame  a  report.  Although  the  incjuiries 
referred  to  are  not  yet  complete,  the  results  already  published  pro- 
vide definite  data  towards  the  formation  of  a  judgment  on  the 
question  at  issue. 

Present  Scientific  Position 

The  question  of  whether  tuberculosis  in  man  is  traceable  to  tin- 
disease  as  it  occurs  in  cattle,  and  the  question  as  to  the  part  played 
by  tuberculous  milk  in  conveying  infection  have  within  recent  years  ■ 
received    much    attention.     The    situation    at    present    from    the 
scientific  standpoint  may  be  defined  as  follows. 

First,  the  existence  of  two  main  strains  of  the  tubercle  bacillus 
—  the  human  and  the  bovine — may  be  taken  to  have  been  est.ib- 
lishcd.  While  it  is  probable  that  intermetliate  ty]>es  iliffering  in 
t;rowlh  characteristics  and  pathogenicity  occur,  these  constitute  a 
small  proportion  of  the  strains  hitherto  isolated  from  tuberculous 
infections. 
Second,  as  the  result  of  varied  investigations  in  different  p.irts 
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of  the  world,  it  is  certain  that  bacilh  of  the  bovine  strain  have  been 
isolated  from  many  cases  of  tuberculosis  occurring  in  man. 

Third,  the  relative  parts  played  by  the  human  and  bovine 
bacilli  in  human  tuberculosis  have  still  to  be  determined.  It  is 
probable  that  pulmonary  tuberculosis  (phthisis)  is  usually  due  to 
the  human  strain,  but  very  few  extended  series  of  observations  on 
other  forms  of  tuberculosis  have  been  carried  out.  In  such  inquiries 
as  have  been  made,  too  little  attention  has  been  paid  (a)  to  the 
relative  prevalence  of  the  two  types  at  different  age  periods,  and 
{b)  to  the  fact  that  different  results  may  be  obtained  according  as  the 
tuberculous  material  used  for  investigation  has  been  removed  during 
life  or  at  post-mortem  examination. 

The  last  consideration  is  of  great  importance  in  that,  while 
bovine  infection  may  have  less  tendency  to  culminate  in  a  fatal 
result  than  when  the  human  strain  is  the  causal  factor,  it  is  none 
the  less  certain  that  the  bovine  bacillus  is  responsible  for  many 
cases  of  tuberculosis  occurring  in  bones,  joints,  or  glands.  It  is 
thus  clearly  responsible  not  only  for  much  suffering  but  for  the 
permanent  disablement  of  many  members  of  the  community. 

Up  till  recently  the  most  extended  series  of  observations  on  the 
prevailing  strains  of  tubercle  bacilli  have  related  to  tuberculosis  in 
adults,  and  especially  to  pulmonary  tuberculosis,  and  when  the 
disease  in  children  has  been  investigated  the  tuberculous  material 
has  usually  been  derived  from  the  post-mortem  room.  At  present 
Edinburgh  is  the  only  place  where  a  systematic  study  of  tuber- 
culosis in  children  has  been  carried  out  on  material  removed  by 
surgical  operation.  Here  Fraser,  [Journ.  Exper.  Med.,  1912,  vol. 
xvi.  p.  432),  studying  70  cases  of  tuberculosis  of  bones  and  joints 
in  children  under  twelve  years  of  age,  showed  that  in  60  per  cent, 
the  bo\ane  strain  was  present.  Further,  it  appeared  that  the 
incidence  of  the  disease  corresponded  with  the  period  when  the 
children  began  to  be  fed  on  unsterilised  cow's  milk.  Again,  Mitchell,^ 
{Brit.  Med.  Journ.,  1914,  vol.  i.  p.  125),  working  under  similar 
conditions  on  72  cases  of  tuberculosis  of  cervical  glands,  found  that 
in  90  per  cent,  the  bovine  strain  was  present  ;  here  also  the  inci- 
dence of  the  disease  appeared  to  correspond  with  the  commence- 

'  In  the  observations  of  both  Fraser  and  Mitchell  a  proportion  of  the  cases 
were  children  sent  from  the  country  to  Edinburgh  for  treatment.  There 
were,  however,  no  essential  differences  in  the  relative  prevalence  of  the 
bovine  and  human  strains  in  these  cases  as  compared  with  children  from  the 
city  of  Edinburgh. 
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ment  of  feeding  wnth  cow's  milk.  Mitchell  in  a  number  of  cases 
further  found  that  tuberculous  cows  were  contributing  to  the  milk 
supply  of  certain  of  the  households  from  which  the  children  came. 

The  Edinburgh  Milk  Supply 

Turning  to  the  question  of  direct  cNidence  regarding  the  pre- 
valence of  tuberculous  milk  in  Edinburgh,  we  find  that  adequate 
data  of  an  official  character  on  which  a  judgment  can  be  formed 
are  wanting.  In  answer  to  a  question  put  in  the  House  of 
Commons  on  the  subject  on  loth  March  1914.  the  Secretary  for 
Scotland  quoted  a  statement  by  the  Medical  Officer  of  Health  for 
Edinburgh  to  the  effect  that  "  investigations  carried  on  for  sevei  il 
years  show  that  only  in  exceptional  cases  is  the  presence  of  tuberc'e 
detected  in  samples  of  milk  taken  in  the  city."  So  far  as  the  Gim- 
mittee  are  aware,  the  only  information  as  to  these  investigations 
which  is  available  is  contained  in  the  Annual  Reports  of  the  Metlical 
Officer  of  Health.  In  those  for  1908  and  1909  no  reference  is  made 
to  the  subject.  In  1910  it  is  stated  that  "  several  "  samples  of 
country  milk  were  taken  and  that  the  results  of  the  examination 
were  entirely  favourable  in  every  case.  It  is  not  stated,  however, 
by  what  methods  the  examination  was  conducted.  In  1911  it  is 
stated  that  22  samples  from  dairy  farms  ("  a  number  fewer  than 
usual  ")  were  taken,  that  these  were  tested  by  the  inoculation 
method,  and  that  no  evidence  of  the  presence  of  the  tubercle 
bacillus  was  found.  The  1912  Report  contains  no  reference  to  the 
subject.  The  only  other  bacteriological  investigations  recordetl 
have  reference  to  cows  found  by  the  veterinary  inspector  to  present 
appearances  suspicious  of  tuberculosis.  The  following  inde]>endent 
observ'ations  form  a  suggestive  contribution  to  the  subject.  Miller, 
(Edin.  Med.  Journ.,  19x4.  vol.  xii.  p.  156).  gives  the  result  of  an 
investigation  of  loi  samjjles  purchased  from  milk  shops  distributed 
in  different  parts  of  the  city,  and  of  these  16  were  found  to  contain 
living  tubercle  bacilli.  Similarly,  Mitchell.  [Edin.  Med.  Journ., 
1914,  vol.  xii.  p.  313),  investigating  201  samples  from  certain 
districts  of  the  city,  found  tubercle  bacilli  in  41  of  these  (i.e.,  20  j>cr 
cent.). 

There  is  likewise  indirect  e\ndence  as  to  the  prevalence  of 
tuberculous  milk  in  Edinburgh.  Notwithstanding  improvements 
in  the  sanitation  of  byres  within  the  city,  and  the  decrease  of  the 
number  of  cows  kej>t  therein,  there  has  been  during  recent  years 
little  or  nn  diminution  in  the  number  of  tuberculous  cows  con- 
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demned  in  these  dairies.  It  is  further  to  be  noted  that  during  the 
past  nine  months,  when  a  Tuberculosis  Order  has  been  partially  in 
force  in  Scotland,  a  large  number  of  cows  have  been  condemned  for 
tuberculosis  in  the  counties  from  which  the  Edinburgh  milk  supply 
mainly  comes. 

Although  direct  evidence  of  the  existence  of  tuberculosis  trace- 
able to  feeding  with  tuberculous  milk  has  only  recently  been  avail- 
able, there  has  for  some  years  been  a  grave  suspicion  in  the  minds 
of  many  members  of  the  medical  profession  in  Edinburgh  that  such 
a  source  of  infection  prevails  in  the  city.  In  the  end  of  1910  the 
%news  of  the  Staff  of  the  Royal  Hospital  for  Sick  Children  were  put 
before  a  representative  gathering  of  persons  interested  in  the 
welfare  of  child  hfe,  and  the  importance  of  attempting  to  procure 
a  more  reliable  milk  supply  in  Edinburgh  was  recognised.  Repre- 
sentations were  made  on  the  subject  to  the  PubHc  Health  Com- 
mittee, but  apparently  no  action  has  followed. 

Taking  these  facts  into  consideration  the  Committee  is  of 
opinion  that  a  serious  situation  exists  which  calls  urgently  for 
action. 

They  are  of  opinion  that  steps  should  be  taken  to  secure  a  more 
thorough  and  systematic  bacteriological  examination  of  the  Edin- 
burgh milk  supply,  so  as  to  determine  the  exact  extent  to  which  it 
is  infected  with  tubercle  bacilli.  In  this  connection  it  would  be 
well  to  follow  such  a  procedure  as  that  adopted  in  Manchester,  where 
for  nearly  twenty  years  an  efficient  organisation  has  been  at  work. 
Large  numbers  of  samples  of  milk  ought  to  be  taken  both  from 
retail  shops  and  from  suppHes  arriving  at  the  railway  stations,  and 
these  should  be  examined  by  applying  the  inoculation  test  which  is 
the  only  reliable  means  of  examining  a  mixed  milk. 

Further,  whenever  in  the  course  of  the  inspection  of  dairies  any 
suspicion  of  the  existence  of  tuberculosis  in  a  cow  is  aroused,  its 
milk  should  be  examined  ;  in  this  case  {i.e.,  in  dealing  with  the  milk 
of  a  single  cow),  Delepine,  (Supplement  to  38th  Report  of  Local 
Government  Board,  1908-g,  p.  341),  has  shown  that  by  special 
microscopic  methods  a  reliable  opinion  as  to  the  presence  of  the 
tubercle  bacillus  can  be  arrived  at  in  a  few  hours.  When  suspicions 
are  confirmed  the  Medical  Officer  of  Health  ought  to  exercise  his 
power  under  the  Local  Acts  and  immediately  forbid  the  milk  being 
sent  into  the  city.  In  connection  with  that  part  of  the  milk  supply 
drawn    from   the   country,   the   attention   of   the   Committee  has 
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been  drawn  to  the  insanitary  conditions  under  which  this  is  often 
handled  on  arrival  at  the  citj',  and  as  a  subsidiary  point  the 
Committee  would  urge  that  steps  should  be  taken  to  remove  this 
defect. 

Such  measures  of  inspection,  while  they  furnish  the  authorities 
with  information  as  to  the  prevalence  of  tuberculous  milk,  con- 
stitute at  the  same  time  an  efficient  means  of  impro\-ing  the  milk 
supply.  Not  only  are  infected  animals  eliminated  from  herds 
supplying  milk,  but  cow-keepers  become  chary  of  sending  milk  of 
which  they  have  any  suspicion  to  a  district  where  they  know  its 
characters  may  be  subjected  to  strict  scrutiny. 

The  other  line  of  action  ought  to  be  directed  to  increasing  the 
means  for  the  inspection  of  animals  supplying  milk  to  the  city.  The 
Committee  readily  recognises  that  there  are  dairies  supplying  milk 
to  Edinburgh  which  are  conducted  along  well-ordered  hnes.  At  the 
same  time  in  many  cases  an  opposite  state  of  affairs  exists,  and  to 
deal  with  these  a  machinery  of  strict  super^•ision  must  be  provided. 
The  Committee  is  of  opinion  that  in  this  direction  the  present  ad- 
ministrative arrangements  in  Edinburgh  are  inadequate.  Only  one 
Veterinary  Inspector,  who  is  also  a  Food  Inspector,  is  available  for 
the  work.  Wliile  he  is  able  to  devote  considerable  attention  to  the 
76  byres  within  the  city  boundaries,  as  is  shown  by  the  fact  that 
1126  visits  were  paid  to  these  during  1912,  he  ob\nously  exercises 
no  effective  control  over  country  byres ;  yet  it  is  from  these  that 
about  two-thirds  of  the  total  milk  sujjply  of  the  city  are  derived. 
During  1912  only  20  visits  were  paid  to  these  byres,  and  it  may 
therefore  be  said  that  the  powers  vested  in  the  Magistrates  and 
Council  for  dealing  with  tuberculosis  in  country  byres  have  been 
inoperative.  .\n  increase  in  the  veterinary  staff  of  the  city  and  an 
extension  of  the]|work  of  the  veterinary  inspectors  is  thus  urgently 
demanded. 

The  efficiency  of  such  lines  of  action  as  those  just  suggested  for 
improving  the^milk  supply  is  shown  by  the  cxi>erience  of  Manchester 
where,  while  in  1897-98  17  per  cent,  of  the  milk  was  tuberculous,  it 
was  found  that  (though  the  figures  fluctuate  from  year  to  year) 
the  average  for  the  years  1900-07  was  only  ()  i>er  cent,  and  for  the 
years  1907-09  6.3b  ])er  cent.  A  marketl  imi>r()vement  has  followed 
from  the  systematir  rcinsj^>ertion  of  individual  herds. 

There  is  still  a  wider  aspect  of  the  matter.  The  recent  Tuber- 
culosis Order  of  the  Board  of  Agriculture  gives  a  measure  of  jwwer 
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of  compulsory  slaughter,  but  in  the  case  where  an  Edinburgh 
veterinary  inspector  has  detected  a  tuberculous  cow  in  a  country 
herd  its  destruction  could  only  be  effected  through  the  Local 
Authority  which  has  jurisdiction  in  the  place  where  the  animal  was 
found.  It  is  obvious,  therefore,  that  in  addition  to  the  measures 
already  suggested  it  is  necessary  to  secure  co-ordinate  action 
between  different  local  authorities.  This  would  to  a  large  e.xtent 
be  achieved  by  the  passing  of  such  a  Milk  Bill  as  that  which  has 
already  been  several  times  before  Parliament. 

Conclusions 

The  general  conclusion  of  the  Committee  after  consideration  of 
all  the  facts  is  that  infection  of  children  in  Edinburgh  with  the 
bovine  bacillus  derived  from  milk  is  prevalent.  From  the  absence 
of  data  it  is  impossible  to  say  whether  the  disease  is  more  common 
here  than  in  other  cities  under  similar  conditions. 

The  Committee  is  further  of  opinion  that  the  means  taken  by 
the  Edinburgh  Public  Health  authorities  to  secure  a  non-tuberculous 
milk  supply  for  Edinburgh  are  at  present  insufficient. 

The  Committee  beheves  that  at  present  the  only  means  by  which 
the  consumption  of  milk  in  Edinburgh  can  be  rendered  certainly 
safe,  is  through  its  being  sterihsed  by  boihng  at  the  hands  of  the 
consumer. 

They  are  aware  that  two  main  objections  have  been  raised  to 
that  procedure,  namely,  firstly,  that  thereby  the  nutritive  qualities 
of  the  milk  are  seriously  impaired,  and  secondly,  that  the  steriUsa- 
tion  process  destroys  certain  qualities  of  the  milk  and  renders 
children  nourished  upon  it  liable  to  a  form  of  scurvy. 

With  regard  to  the  first  of  these,  the  Committee  is  of  opinion 
that  the  objection  is  groundless.  It  has  arrived  at  this  conclusion 
from  a  consideration  of  the  evidence  collated  by  Lane-Claypon. 
(Reports  to  the  Local  Government  Board  on  Public  Health 
and  Medical  Subjects,  New  Series,  No.  63,  H.M.  Stationery 
Office,  1912),  and  of  similar  facts  which  have  come  under  the 
observation  of  its  own  members  and  of  others  whom  it  has 
consulted. 

With  regard  to  the  second  objection  the  Committee  apprehends 
the  position  to  be  as  follows.  If  young  children  during  the  period 
when  they  ought  to  be  nursed  by  their  mothers  are  fed  exclusively 
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on  boile<l  milk,  in  a  certain  small  number  of  cases  a  degree  of  scur\-y 
may  result,  but  the  condition  is  a  slight  one  and  readily  \nelds  ti« 
simple  treatment.  In  children  from  the  time  when  they  begin  to 
he  nourished  on  a  properly  adjusted  mixed  diet,  infantile  scun-y  is 
practically  unknown. 

It  has  been  stated  that  children  fed  on  boiled  milk  are  more 
liable  to  rickets  than  where  raw  milk  is  use<l,  but  in  the 
opinion  of  the  Committee  no  e\idence  exists  pointing  to  such 
an  occurrence. 

Within  recent  years  the  argument  has  been  advanced  that  it  is 
actually  a  benefit  to  a  child  to  be  fed  on  the  milk  of  tuberculous 
cows  when  this  is  mixed  with  a  large  quantity  of  tubercle-free  milk, 
in  that  the  children  are  thereby  immunised  against  tuberculosis 
and  are  less  liable  to  infection  with  the  virulent  human  strain  of 
the  bacillus  in  later  life.  In  the  opinion  of  the  Committee  this 
contention  is  at  present  unsupported  by  scientific  e\-idence,  and  the 
arguments  atlvanced  have  been  largely  of  an  academic  nature.  In 
any  case  the  Committee  is  of  opinion,  firstly,  that  the  risk  of  serious 
disease  being  contracted  from  tuberculous  milk  must  be  put  against 
the  supposed  immunisation  effected  ;  and,  secondly,  that  if  it  were 
established  that  the  bo\'ine  bacillus  can  immunise  an  individual 
against  subsequent  infection  with  the  human  bacillus,  there  are 
safer  means  by  which  this  immimisation  can  be  accomplishtxi  than 
by  using  living  tui)ercle  bacilli  given  in  milk. 


Recommendations 

The  Committee  recommend  as  follows  :  — 

Firstly,  that  the  members  of  the  Medico-Cliirurgical  Society 
use  every  opportunity  meantime  to  urge  upon  heads  of  house- 
holds the  advisability  of  boiUng  all  milk  consumed  in  their 
families. 

Secondly,  that  a  strong  representation  be  made  to  the  Town 
Council  with  a  view  to  the  reorganisation  of  the  administration 
regarding  milk  examination  and  the  insfiection  of  cows  within  and 
without  the  city. 

Thirdly,  that  the  Government  l)e  urged  to  carry  through  at  an 
early  date  a  Milk  Bill  along  the  lines  of  the  Rilk  which  have  bein 
under  the  consideration  of  Parliament. 
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The  Framing  of  the  Report 
In  addition  to  those  whose  signatures  are  attached  to  the  Report, 
the  Committee  included  Sir  R.  W.  PhiUp,  who  took  part  in  the 
deliberations  and  in  framing  the  Report.  In  view  of  his  recent 
appointment  as  Expert  Adviser  to  the  Corporation  regarding 
Tuberculosis,  it  seemed  proper  that  he  should  not  be  a  signatory 
to  the  Report. 

James  Ritchie, 

Convener. 
Harold  J.  Stiles. 
A.  Dingwall  Fordyce. 
James  Miller. 
John  Fraser. 
A.  Philp  Mitchell. 
June  I,  1914. 


The  above  Report  was  considered  and  finally  adopted  by  the 
Medico-Chirurgical  Society  of  Edinburgh  at  a  meeting  of  the 
Society  held  on  July  ist,  1914. 
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